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EXECUTIVE SlUMMARY 

The Study Area Screening Evaluation for the NUSC Disposal Area (SA-08) was conducted in June- 

November 2003. The Study Area Screening Evaluation (SASE) was conducted to determine if 

contaminants were present at concentrations exceeding risk based standards, and to determine if 

additional investigations are necessary under the lnstalllation Restoration program. The investigation was 

conducted in accordance with the work plan for Study Area Screening Evaluation, prepared by Brown and 

Root Environmental January 1998, and revised by Tetra Tech NUS, Inc. June 2003. 

The NUSC disposal area consists of approximately 8 acres of land adjacent to two streams, associated 

wetlands and a small pond. The upland portions were used as a fill area and storage areas since the 

Navy developed the area in the early 1950s. Currently there is a secured storage area and open storage 

area (both paved - approximately 2.3 acres) as well as open fields (1.6 acres) and brush covered areas 

(4.2 acres). 

The study included a passive soil gas investigation, collection of sediment and surface water samples 

from 9 stations in the streams and pond on site, excavation of 16 test pits in unpaved areas across the 

site and installation of 11 soil borings in paved and unpaved areas of the site. Three soil samples were 

collected from each test pit and soil boring, as described in the work plan. Four groundwater wells were 

installed into the bedrock aquifer at the site. No overburden aquifer was found during the investigation. 

The passive soil gas analysis indicated some areas where elevated VOCs were present, and these, along 

with other target areas identified in the work plan were investigated with a series of test pits, soil borings, 

and groundwater monitoring wells. Chlorinated solvents (trichloroethene - TCE and tetrachloroethene - 

PCE) were found in groundwater at the north (downgradient) end of the site. TCE was also found in soil 

gas in the central portion of the site, near drums which were found buried in the ground, although only low 

concentrations of TCE were detected in soils and groundwater in this area. In the south eastern portion 

of the site, methylbenzene compounds were detected at elevated concentrations in soil under the 

pavement. 

Other findings included a large number of what appear to be aerosol paint cans in the stream 

embankment in the south west portion of the site, confirmed through test pit excavation in this area. 

Elevated concentrations of lead were found co-located with these containers and in the stream sediments 

downstream as far as the NUWC pond. 

The initial steps of a human health and ecological risk assessment were conducted to identify 

contaminants of potential concern (COPCs) for the site. Based on the concentrations detected, PAHs 
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and arsenic are expected to provide the highest elevatled risk to industrial receptors from exposure to soil 

and sediment. Lead also offers a likely elevated risk from exposure to sediment. Arsenic, cadmium, TCE 

ancl PCE exceed the applicable federal maximum contaminant levels (MCLs) for groundwater. Pesticides 

ancl metals, most prominently arsenic, mercury, lead and zinc were identified as COPCs for ecological 

screening, although pesticide detections were infrequent. PCBs and PAHs were also identified as 

contributing to ecological risk, but less prominently than1 the others. 

Taken collectively, the data evaluated in the SASE indicates that fill, containing different Uypes of 

contaminants has been placed at the site over time. Some of these contaminants have been released 

from the fill through leaching or percolation, and have moved from the fill areas to the stream and to the 

groundwater. Other contaminants within the fill have not been released, due to the inherent nature of 

those contaminants to be resistant to chemical change or physical movement. 

Based on these findings, two conclusions are made. First, limited removal actions may be warranted to 

remove drums of possible roofing tar and/or other unknown substances. Secondly, additional efforts will 

be required to complete a remedial investigation, which will include baseline human health and ecological 

risk assessments. 
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1 .O INTRODUCTION 

This report has been prepared under the Comprehensive Long Term Environmental Action Navy 

(CLEAN) Contract No. N62472-94-D-0888, Contract Task Order (CTO) 849. The statement of work 

requires Tetra Tech NUS, Inc. (TtNUS) to perform a S’tudy Area Screening Evaluation (SASE) for Study 

Area 08, which consists of the NUSC Disposal Area, part of the Naval Underwater Warfare Center, 

Middleton, Rhode Island. This report describes the activities and the findings of the first phase of this 

investigation. 

Study Area 08 was originally identified as a Study Area in the Federal Facilities Agreement because of 

records of land disposal of solid wastes and general fill during the 1950s through the 1980s. The site 

has been only used for a large materials storage area since the 1980s. 

1.1 SITE-SPECIFIC INVESTIGATION OB.JECTIVES 

The investigation objectives for this effort were to identify and characterize potential environmental 

contamination resulting from former land disposal activities and to assess potential pathways for releases 

of contamination to the soil, sediment, surface water and groundwater. The findings will be used as a 

first phase of a Remedial Investigation. 

Section 2.0 of this report presents a description of the field work performed during this investigation. 

Tasks are listed in chronological order of execution. Sample collection procedures and analytical 

parameters are also described in this section. Section 3.0 presents a summary of the physical conditions 

at the site including basic site features, geology, and hydrology of the site. Section 4.0 presents the data 

collected and the findings of the sample collection. Section 5.0 presents a brief description of fate and 

transport characteristics of the contaminants detected. Section 6.0 is withheld to provide a discussion of 

background soil conditions, after they are evaluated. Sections 7.0 and 8.0 provide screening level 

human health and ecological risk evaluations, and Sectlion 9.0 presents a report summary, 

1.2 BACKGROUND INFORMATION 

The following section presents the background information used to design the Study Area Screening 

Evaluation (SASE) for the site. State property records and the filling and development history of the site 

were reviewed. A description and history of the site and the surrounding region is detailed. 
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1.2.1 Site Location 

The NUSC Disposal Area (the site) is located on the northwestern boundary of the Naval Underwater 

Warfare Center (NUWC), formerly called the Naval Umderwater Systems Center (NUSC). As described 

in the Initial Assessment Study (IAS) (Envirodyne, 19183), the site is referred to as the NUSC Disposal 

Area. The study area for this project occupies approximately 1 acre north of Building 185 and 

Cunningham Street. The location of the NUSC Dispos(al Area is shown on Figure l-l. A map of the site 

is provided as Figure l-2. 

As depicted on Figure 1-2, the Wanumetonomy Gollf & Country Club borders the site to the north. 

Building No. 185, consisting of a series of four open-sided, covered sheds, with 2-foot concrete berms 

are considered the southeastern extent of the site. These sheds are used for the storage of drummed oils 

and torpedo propellants. A small stream, termed Deer-field Creek, and the surrounding wetlands make 

up the southwestern site boundary. The NUSC Disposal Area extends west-northwest to the small pond 

known as “Deer-field Pond” or “NUWC pond”. 

1.2.2 Site Description 

The site can be physically characterized as an elevated stream embankment area bordering Deerfield 

Creek to the southwest. A second small unnamed stream flows through the northern portion of the site to 

Deerfield Creek in an east-west direction. This stream originates from the golf course northeast of the 

site, flows into Deer-field Creek on the west of the site and into NUWC Pond northwest of the site. The 

pond discharges through a culvert at the north end, which, in turn, discharges to Narragansett Bay, at a 

point south of McAllister Point Landfill. 

Nonh of the unnamed stream is a flat, grass covered, plateau-like area, referred to for this report as the 

North Meadow. East of Deer-field Creek and to the north of Building No. 185 is another elevated flat 

area, termed for this report as the South Meadow. There are two paved materials storage areas located 

adjacent to one another. The western paved section is partially fenced and open to access on the 

southern edge, near the Building 185 complex. The eastern section is gated to restrict access to the 

stored materials. The storage areas are used by NUVVC for the temporary storage of large equipment 

such as steel buoys, empty torpedo shells, cable reels, molds, jigs and other large miscellaneous 

equipment. 

Site topography is highly variable, with topographic relief of approximately 33 feet from the northern to 

the southern portions of the site. Elevations range from approximately 58 feet at the southeast corner of 
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the study area to 25 feet, which was the measured el’evation for the pond water at the north end of the 

study area. 

Grasses and thick vegetation cover approximately 70 percent of the site. The north meadow consists of 

open field with invasive woody plants encroaching from the slopes that surround it. South and sloutheast 

of this zone, dense shrubs and small trees vegetate the swale containing the unnamed stream and a fill 

area immediately south of that stream. The southern meadow is also largely open field, with invasive 

woody plants encroaching from the north and west. Thle steep valley that is formed by Deer-field Creek is 

similarly vegetated with shrubs, thickets, and trees. 

1.2.3 Reqional Property Record and Land Use 

A title search at the Middletown, Rhode Island town hall was conducted February 13, 2003. Early 

records indicate that the site and surrounding area was developed for agriculture usage. The property 

located to the northeast of the site and owned by the Wanumetonomy Golf Course, Inc., was initially 

owned by Gideon Brown who conveyed the property to Pardon Brown Sanford in a887, the earliest 

recording accessed. The property was conveyed several more times and was maintained as a farm until 

January 7, 1926 when it was purchased by the Wanumetonomy Golf Course, Inc. The golf course was 

constructed on the property in the late 1920s. 

On March 27, 1942 a part of the golf course was deemed condemned land. Based on the description in 

the deed, the condemned land is assumed to contain the study area. On May 22, 1942 the land was 

conveyed to the United States Navy. The large tract of land abutting the Wanumetonomy Golf Course 

and owned by the US Navy, is identified on the Tax Assessor’s map as Plate 106, Lot 2. 

1.2.4 Previous Site lnvestiqations and Histon, 

The IAS report identified areas at the Naval Education and Training Center (NETC), presently known as 

Naval Station Newport (NSN), where potential contalmination from past waste disposal or handling 

practices may pose human health or environmental risks. The NUSC Disposal Area was reviewed under 

the IAS and the area investigated is shown on Figure l-,2, as obtained from Figure 6.6.8 of the IAS report 

(Envirodyne, 1983). 

There is limited available historical information on the NUSC Disposal Area. Reviewed documentation 

reported the site to be used for the disposal of scrap lumber, tires, wire, cable, and empty paint cans for 

an unspecified period of time (Envirodyne, 1983). 
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An Environmental Baseline Survey (EBS) Checklist for the NUWC Pond was conducted in 2002 by 

Naval Station Newport According to the report, the Wanumetonomy Golf Course and Country Club 

pumped pond water from NUWC Pond, also referred to as Deer-field Pond, for irrigation purposes. 

Documentation pertaining to a water use arrangement agreement between the Navy and the golf course 

is dated 1974. Pond water was pumped from the pond to the golf course property until the spring of 

1996, according to the report (NSN, 2002). 

The EBS Checklist for the NUWC Pond referenced several water quality assessment sampling events: 

one conducted in 1995 in which only surface water was, sampled, and one in 1996 that assessed both the 

pond surface water and the sediment. According to the most recent evaluation, conducted in the winter 

of 2002, levels of lead and aluminum exceed a criteriion or standard, respectively. Sediment samples 

detected inorganic contaminants and pesticides above ia criterion or standard (NSN, 2002). 

A former underground storage tank located upgradient (south) of NUSC Disposal Area was the subject of 

the Building 179 Concrete UST (CUST) Remedial Investigation conducted in December 1999 by TRC 

Environmental Corporation. The primary contaminants of concern were chlorinated VOCs, including 

“1 ,I ,I-trichloroethane which was found in the groundwater. VOCs, SVOCs, TPH, and total cyanide were 

detected in surface water and/or sediment samples collected from Deerfield Creek (as referenced in 

NSN, 2002). The contaminant concentrations were cornpared to NOAA critical continuous concentration 

(CCC) values which were used for comparative purposes only in absence of specific RIDEM surface 

water/sediment criteria. One surface water sample collected east of the CUST had a total cyanide 

concentration that exceeded the NOAA CCC. SVOCs present in the sediment samples at concentrations 

above at least one of the NOAA standards included pyrene, benzo(a)anthracene, and chrysene (TRC, 

1999). 

Aerial photographs of the site dating from 1942, 1951, 1963, 1965, 1970, 1975, 1981, and 1988 were 

reviewed at the Rhode Island Department of Administmtion, Division of Planning. Information gathered 

from these photos is presented below, and summarized on Figure l-3. 

a According to the 1942 aerial photo, there is no evidence of activity in the vicinity of the reported 

NUSC Disposal Area. The pond located northwest of the site is present. The North Meadow area 

is evident on this photograph as an open, grassy field. 

1~ According to the 1951 photo, the perimeter of ithe pond area adjacent to the site was consistent 

with the 1942 photo; however, the pond appears nearly dry, with water visible only at its 

northwestern end. An area of light-colored soil, which may be indicative of ground disturbance, 

is located just northwest of Building 185. 
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l The 1963 and 1965 photos are consistent with that taken in 1951, although the area of light- 

colored soils, or possible filling, located northeast of the open storage area, is somewhat larger. 

l A 1970 photo shows the disturbed area extended to the west of that shown on the 1951, 1963, 

and 1965 photos. 

l Clear evidence of filling at the NUSC Disposal Area (as indicated in the IAS), is shown on the 

‘I981 and 1988 aerial photographs. The 1981 photograph shows mounds of soil on the southern 

edge of the unnamed stream. This photo als’o shows possible fill activity in the area which is 

now covered by the paved, gated storage area, north of Building 185. The 1988 photograph 

shows a crescent shaped area of ground disturbance, on the southern portion of the North 

Meadow. The extent of the disposal area, as highlighted by light colored material and mounds of 

soil, appears to reach north towards the pond in the 1988 photograph. 

l Two roadway turnouts are visible on the 1981 photo, indicating possible traffic to the North 

Meadow, and alongside Deerfield Creek, west of the paved open storage area. 

In summary, aerial photography indicates disturbance or fill in the areas which are shown on Figure l-2 

and Figure l-3 as the paved storage areas, the South Meadow, and the southernmost portions of the 

North Meadow. This material is present in aerial photos dated 1951 through 1988, southeast of the 

unnamed stream which flows into the site from the golf course. These fill areas were targeted for 

investigation for the SASE as described in this report. 

1.2.5 Records of Historical Waste Disposal1 Practices 

Available site background information (Envirodyne, 1983) indicates that the NUSC Disposal Area was 

used for disposal of the following: 

. Scrap Lumber 

. Tires 

. Wire 

. Cable 

. Empty Paint Cans 

The IAS report describes several former NUSC operations which had the potential to generate hazardous 

materials. These operations included industrial plating,, anodizing and chemical cleaning within Building 
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1170 (located approximately 200 feet southwest of thle site), and PCB storage at an unnamed location. 

Available information does not indicate disposal of these materials at the NUSC Disposal Area. 

Possible chemical hazards may include VOCs and heavy metals from paint residues, as well as methane 

produced from the natural decomposition of organic materials. 

In 1998, a member of the NAVSTA Restoration Advisory Board, who was also a former employee of the 

NUSC, stated that in the 1970s there had been two concrete cylinders set in the ground into which NUSC 

chemists were to dispose of chemicals. One was to be used for alkaline chemicals and the other was to 

be used for acidic chemicals. The former employee accompanied investigators to the site in June 2003 

and identified areas that may have been the location of these previous disposal areas. He also pointed 

out that he had never actually seen them used. This area was included in the SASE investigation 

(Cormier, 2003). 

Finally, the Building 185 complex is a possible source of contaminants. Building 185 is a series of four 

open sheds clearly used for storage of flammable materials. All are caged with chain link fencing, fitted 

with fixed roofs, and concrete berms approximately one foot in height (Figure 1-4). It is unclear what 

materials were stored in these areas, however, one locked steel box located between two of the sheds is 

labeled “Flammable”, and a second steel box is labeled “Ottofuel”. Ottofuel is a highly flammable 

material that is composed largely of 2-nitrodiphenylamine, used for fueling torpedoes. The chemical 

makeup is such that it can burn freely in a no-oxygen environment. No records were found of disposal or 

releases of Ottofuel in this area, 
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2.0 SITE INVESTIGATION AND ACTIVITIES 

This section presents a summary description of the site investigation activities that were conducted as 

part of the NUSC Disposal Area SASE. The sampling program for the SASE included collecting soil gas, 

surface water, sediment, surface soil, subsurface soil, and groundwater from several locations at the 

NUSC Disposal Area. Sample analytical results are presented in Section 4 of this report. 

2.1 INTRODUCTION 

The following sections detail the site investigation activities that were performed during the SASE. 

Sample locations are depicted on Figures 2-l through .2-4. Photos of most sample stations are provided 

as electronic (*.JPG) files on CD-ROM, included as Alppendix A of this report. Field documentation for 

the site activities are provided in Appendix B. 

The investigation was performed in phases allowing for available results and observations from each 

previous phase to be used during the implementation of the next phase. Results were used to 

characterize the nature and extent of site-related environmental contamination. 

Specific Standard Operating Procedures (SOPS) were used as described in the Work Plan for Study 

Area Screening Evaluation NUSC Disposal Area, Naval Education and Training Center, January 1998 

(Brown & Root Environmental, 1998) revised June 2003 (TtNUS, 2003). Alpha Analytical Laboratories 

was selected as the analytical laboratory. 

As part of this site investigation, the following tasks were performed: 

Phase I 

l Records Search and Reconnaissance Survey 

l Passive Soil Gas Survey 

Phase II 

l Surface Water and Sediment Sampling 

0 Evaluation of Ecological Setting 

l Test Pit Excavation and Soil Sample Collection 

Phase III 

* GeologicYHydrogeologic Investigation 

l Land Survey 
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Table 2-l presents a summary of samples collected during the performance of these tasks 

2.2 PHASE I ACTIVITIES 

Phase I activities were performed from June 5, 2003 through July 18, 2003. 

2.2.1 Records Search and Reconnaissance Survey 

An initial records search was conducted in 1997 during development of the SASE Work Plan for this site. 

Prior to initiating the field investigation in 2003, a new records search to determine site boundaries, 

history of operation, history of nearby buildings and potential upgradient environmental contamination 

sources was conducted. The records search includled a review of RIDEM, Navy and TtNUS data 

sources. Interviews and site visits with NUWC personnel, including a retired employee, were conducted 

based on their knowledge of prior activities at the site. 

A site walkover was conducted on June 5, 2003 by the TtNUS field team members to familiarize 

themselves with site conditions. The site was visually surveyed with respect to access restrictions and 

sampling locations. Pertinent features, such as overhead and subsurface utilities, dense vegetation cover 

and other potential hazards, as well as base security protocol and associated contacts, were reviewed 

with Navy personnel with respect to planned sampling activities. Site-specific health and safety 

considerations, including emergency evacuation proceclures, were also reviewed. 

2.2.2 Passive Soil Gas Survev 

Under this task, 33 passive soil gas samples (plus quality control samples) were collected and analyzed 

for volatile organic compounds (VOCs) and semi-volatile organic compounds (SVOCs) using the Gore- 

SorbetQ Screening Survey soil gas detectors Potential VOC and SVOC contamination was detected in 

the vadose zone. This information was then used to adjust a number of sample locations for Phase II 

and III of the field investigation. Soil gas sample locations are depicted on Figure 2-l. 

2.2.2.1 Soil Gas Sampling Procedure 

An 800- by 800-foot sample grid was laid out on the site as shown in Figure 2-1. The grid was surveyed 

on June 25, 2003 and July 1, 2003 by Louis Federici & Associates, a subcontractor to TtNUS. At each 

specified sample location a pilot hole (1 to 2 inch diameter) was created to a depth of approximately 3 

feet below grade using a rotary drill hammer. The sample depth was adjusted in the field to maintain the 
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collector above the water table (if possible) during the course of the investigation. The vendor-supplied 

passive soil gas sorbent collectors were inserted on #July 1, 2003 and July 2, 2003 to the appropriate 

sample depth and the hole closed using a cork plug. The sorbent collectors were carefully handled at all 

times using analyte-free tools and gloves. On July 17, 2003, after a 14-day exposure period, the sorbent 

collectors were retrieved, sealed in their original containers, and returned to the vendor’s laboratory for 

VOC and SVOC analyses. The passive soil gas analytes are listed in Appendix D. 

2.3 PHASE II ACTIVITIES 

Phase II activities, including surface water, sediment and soil sample collection were performed from 

July 28, 2003 through August 15, 2003. 

2.3.1 S&face Water and Sediment Samplir& 

The objective of this effort was to assess the presence and nature of potential surface water and 

sediment contamination at selected locations near the NUSC Disposal Area. 

A small stream, locally referred to as Deerfield Creek, flows into the site along the southern boundary 

and joins an unnamed stream which flows from the east of the site. The streams discharge to the NUWC 

Pond located along the northwestern perimeter of the site. Nine surface water and sediment locations 

were sampled within the NUWC Pond and the two tributary streams. The samples were collected and 

the locations were marked with grade stakes and surveyed. The locations are presented on Figure 2-2. 

The temperature, pH, specific conductance, dissolved oxygen, oxidation reduction potential (ORP), and 

turbidity of the surface water at each sample location were measured using a Horiba U-22 water quality 

meter and recorded. Sediment samples were collected from the 0 to 6-inch interval, measured from the 

sediment surface. The pond locations (SWISD07, SW.ISD08 and SW/SDO9) required the use of a small 

boat for sample collection. As required by water depth, a Kemmerer sampler was used for surface water 

sampling and a clamshell sampler (ponar) was used for sediment sample collection for locations 

SW/SD08 and SW/SDOS. For all other locations, staiinless steel hand tools (e.g. scoops) were used to 

collect sediment samples and surface water samples were collected by dipping the appropriate sample 

container directly into the water. Surface water and sediment samples were collected in a downstream to 

upstream order and in accordance with the procedures outlined in the Work Plan. 

The surface water and sediment samples were analyzed for full Target Compound List (TCL) organics 

(VOCs, SVOCs, pesticides/polychIorinated biphenyls (PCBs)) and Target Analyte List (TAL) metals. In 

addition, surface water samples were analyzed for dissolved metals while sediment samples were 
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analyzed for total organic carbon (TOC), acid volatile sulfide/simultaneously extracted metals 

(AVSBEM), and grain size distribution. 

Evaluation of Ecological Setting 

An evaluation of the ecological setting was conducted to assist the development of a list of potential 

ecological receptors. A visual screening characterization was performed by a qualified ecologist. The 

evaluation included: 1) the identification of the types and spatial extent of habitats that were present on 

and around the site, with special focus on natural habitats; 2) the identification of the wildlife species and 

biological communities on and adjacent to the site that may use these habitats and that may be potential 

receptors with regard to site-related contaminants present in surface soils, surficial sediments, and 

surface water; and 3) the identification of on-site and adjacent wetlands, their approximate boundaries 

and relative location to the site. 

To provide a basis for identifying potential ecological receptors, the nature and composition of animal 

and plant communities at the site and in the surrounding area were identified. The marine ecosystem 

downstream of the site was not evaluated at this time. 

A literature review was conducted to provide background information on the terrestrial habitats and 

species of plants and animals expected to occur on the site and in proximate areas; and to provide 

information on the potential use of the general area by migrating or over-wintering species. The review 

included RIDEM, US Fish and Wildlife Service (USFWS), and TtNUS data sources. In addition, lists 

from the RIDEM and USFWS Office of Endangered Species were reviewed by TtNUS to identify 

endangered, protected or threatened species that may inhabit or use the Newport area and the 

environments associated with the site. 

Field assessments were conducted in accordance with the 

characterization are provided in Section 4 of this report. 

Work Plan. Findings of the ecological 

2.3.3 Test Pit Excavation and Sample Colkction 

Test pit excavation was performed August 11, 2003 through August 15, 2003 by Mill City Environmental 

Corporation, a subcontractor to TtNUS and supervised by a TtNUS representative. 

Test pits were excavated in suspected areas of disposal as indicated by aerial photography, by ground 

conditions, and in areas of possible VOC contamination as indicated by the soil gas survey. Sixteen test 

pits were excavated to identify the presence and extent of wastes and other debris, and to collect soil 
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samples for laboratory analysis. Excavated test pit locations are depicted on Figure 2-3. Approximately 

three samples were collected from each test pit, for a total of 43 soil samples collected and submitted for 

laboratory analysis, Analyzed samples are listed on Table 2-l. 

A number of the test pit excavations were proximal to Deerfield Creek, the unnamed stream, NUWC 

Pond and wetland areas and fell within the Rhode Island Freshwater Wetlands Act jurisdiction. The 

Rhode Island Department of Environmental Management (RIDEM) Department of Water Resources was 

notified of the work to be performed, and their concerns were addressed prior to initiation of work. 

Impacts to these sensitive areas were minimized to the greatest extent possible. Erosion and 

sedimentation control measures were installed at each test pit location which had the potential to impact 

sensitive environments. Final test pit locations were approved by a RIDEM representative on site. 

2.3.3.1 Test Pit Excavation 

A total of 16 test pits were excavated and are presented on Figure 2-3. Test pit locations were originally 

planned for suspected disposal areas based on a review of aerial photographs. However to further refine 

the test pitting activities, some locations were relocated based on soil gas survey results and direct field 

observations. Prior to excavation, the general areas planned for test pit activities were inspected in 

attempt to identify areas off potential waste disposal such as debris on the ground surface, soil mounds, 

and stressed vegetation. Where identified, test pits were excavated in these areas. Four test pit 

locations were relocated to target areas of confirmed VOC and/or SVOC contamination as determined by 

Phase I soil gas survey results. In areas where field observations did not identify potential disposal 

locations, the test pits were excavated in areas of probable fill or disposal as identified in aerial 

photographs. Table 2-2 presents the test pit locations and the purpose for the excavation. 

All test pits were excavated to the water table if encountered within 16 to 18 feet below grade (maximum 

reach of excavator) or were stopped because bedrock was encountered. Excavations were also 

terminated if the walls of the trench did not maintain their structure. 

In one case, TP02, excavation was terminated above ,the water table to prevent cross contamination of 

the groundwater after visible waste, including drums and oily materials, were encountered in the 

subsurface soil. 

The excavated material was returned to the pit and backfilled to the original grade. Obvious forms of 

contamination (drums, liquid tar, etc.) were separated and disposed of appropriately. Two opposite 

corners of each test pit were staked and surveyed. 
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All test pit locations were photographed and videotaped during the investigation activities. Photographs 

were taken prior to the excavation and of each pit side-wall after completing the excavation activities. 

The photographs were recorded and logged and are presented in Appendix A. They include the 

photograph number, test pit number, date, location of photographer, direction of view, and the subject 

(e.g. “west side-wall”). 

There is no TP03 or TP04. Five test pits planned to be excavated in the paved area as outlined in the 

Work Plan were not excavated and were replaced with Direct Push Technology (DPT) soil borings as 

described in Section 2.4. 

2.3.3.2 Sample Collection from Test Pits 

Soil samples were collected from test pits in accordance with the Work Plan. A minimum of three soil 

samples were collected from each test pit An additional sample, for a total of four samples, was 

collected from TP02 based on field observations and a request from RIDEM to target a specific area of 

visible contamination. Only two samples were collected from TP09 and TPIO and one sample from each 

test pit, TP12A and TP12B due to the shallow depth below ground surface of bedrock. 

Soil samples were analyzed for full TCL organics (VOCs, SVOCs, pesticides, PCBs), TAL, metals, and 

GRO/DRO (using Method 8015B modified for C-9 through C-36 hydrocarbons). Samples were 

containerized in the following order: VOCs/GRO/percent moisture, SVOCs, pesticides/PCBs, TAL 

metals. and DRO. 

In addition a flame ionization detector (FID) monitoring instrument was used to conduct headspace 

screening for VOC compounds. A photoionization detector (PID) was available to verify positive results 

on the FID due to potential methane interference with an FID. The jar headspace screening was 

conducted in accordance with the Work Plan. 

2.4 PHASE III ACTIVITIES 

Phase III activities, including geologic and hydrogeologic investigations, were performed August 18, 

2003 through September 10,2003. 
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2.4.1 Geoloaic/Hydroqeoloaic Investiqation and Soil Samplinq 

The objective of the geologic and hydrogeologic investigation was to evaluate the presence of soil and 

groundwater contamination resulting from historical activities at the site. Chemical data was collected to 

assist in making preliminary determinations on the presence of contaminants in the two media. 

The subsurface exploration program addressed the areas of concern identified during the IAS, targeted 

areas of confirmed soil gas contamination as determined by the soil gas screening survey results, and 

was expanded to adequately characterize other areas of potential waste disposal identified in aerial 

photographs of the study area. Test pits where contaminants were suspected to be leaching into the 

groundwater based on field observations, and locations of elevated VOC headspace screening results 

were targeted. Modifications to the number and location of borings/wells were discussed prior to and 

during field operations and Field Modification Records (FMRs) were completed to document rationale for 

changes. Soil borings and well locations are presented on Figure 2-4. 

Eleven (11) soil borings were installed and four (4) bedrock monitoring wells (MWOI B through MW04B) 

were installed in the study area to investigate potential releases of contamination to soils and 

groundwater and to characterize subsurface lithology,. Table 2-3 describes the location, the screened 

interval, and the purpose of each of the wells installed. 

2.4.1 .I Advancement of Borings 

The advancement of soil borings was performed August 8, 2003 through September 5, 2003. A total of 

15 soil borings were advanced using either a conventional Mobile B-59 drill unit or a GeoProbe@ model 

6610 DT direct push drill rig. 

A 4.25-inch inside-diameter hollow-stem auger was used to create a pilot hole prior to advancing four 

boreholes with 3-inch (nominal) casing. A 2-foot-long, split-barrel sampler was used to collect cores of 

soil material in 2-foot intervals, from the ground surface to a required depth or-refusal. Split-barrel 

samplers were advanced following general procedures specified in ASTM-D-l 586-99 (Standard Test 

Method for Penetration Test and Split-Barrel Sampling of Soils). Standard penetration tests were not 

conducted during advancement of each boring; however, blow-counts were reported to the TtNUS site 

representative and recorded on the boring logs. 

A total of 11 soil borings were advanced to a required #depth or refusal using a GeoProbe@ Soil Probing 

Hammer. Surface and subsurface soil samples were Icollected with a GeoProbe@ Macro-Core@ piston 
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rod soil sampling system. The Macro-Core@ samples consisted of a 1.5-inch inside diameter, 5-foot long 

core barrel with a clear plastic liner. 

Soils were described according to the Unified Soil Classification System, and logged to provide a 

complete lithologic record of the subsurface materials The boring logs are provided in Appendix B for 

reference. As each split-barrel or Macro-Core@ sarnpler was opened, the soils were monitored for 

organic vapors using an FID and a PID. Headspace screening was conducted as described in the Work 

Plan. The borehole and the breathing zone of the field crews were periodically monitored for organic 

vapors, in accordance with the site specific Health and Safety Plan (B&R Environmental, 1997). 

Eleven borings (SBOI through SBII) were advanced through overburden and into weathered bedrock 

using direct push technology (DPT). Several overburden wells were planned for installation; however, no 

groundwater was encountered in the overburden soil. Based on these conditions, no overburden wells 

were completed. Once soil sampling was completed, all of the overburden boreholes were backfilled. 

Of the 11 borings, five were drilled in the paved area (SBOI to SBOS) in lieu of proposed test pits. This 

modification was discussed with RIDEM and EPA priior to drilling operations and a field modification 

report was submitted to regulatory parties. 

Four borings (MWOI B through MW04B) were advanced into bedrock, cored, and subsequently converted 

into monitoring wells. Table 2-3 describes the screened interval for each of the wells. The bedrock 

monitoring wells provide bedrock aquifer water quality information. Bedrock drilling was continued to a 

maximum of 40 feet below top of rock to locate water-bearing fractures. Bedrock cores provided an 

initial characterization of the nature of bedrock fracturing and potential contaminant transport in the 

bedrock. Rock coring was performed with standard NX double-wall core barrels that provided a nominal 

2-inch core and a 3-inch diameter borehole. The bedrock cores were logged by the rig geologist at the 

completion of each core run. Bedrock cores were described using standard rock description methods. 

Rock Quality Designation (RQD) was calculated. 

As described in the Work Plan, drill cuttings were containerized and sampled for waste characterization 

and sampling equipment and drilling apparatus were decontaminated. 

Drilling fluids were changed after reaching bedrock, to eliminate the potential for cross contamination of 

aquifers. 
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2.4.1.2 Soil Sampling 

A total of 22 soil samples were collected from soil boriings SBOI-SB08 and MWO4B. Soil samples were 

not collected from borings SBOS-SBII since they were located within 20 feet of a test pit. Three soil 

samples were collected from each of the soil borings, !jBOl-SB05, which were drilled in place of test pits 

in the paved area. Two soil samples, one from the 0- to l-foot interval and one from just above the 

water table (2-foot interval) as determined in the field, were collected from SB06 and SB08. Only one 

soil sample was collected from SB07 due to the presence of shallow bedrock at approximately 2 feet 

below grade. Two soil samples were collected from MW04B at depths below the maximum depth of the 

test pit (TPOI) that was in the same location. Where signs of potential contamination (e.g., odors, stains, 

sludges) were observed at a depth between the two planned sampling intervals, the second sample was 

instead collected from the depth of greatest observed contamination (i.e., most stained or highest 

headspace screening results) below the surface interval. VOC headspace screening was performed on 

each sample as described in the Work Plan. 

Appropriate chain-of-custody procedures were followed as described in the Work Plan and samples were 

labeled, packaged and shipped according to TtNUS SCP No. SA-6.1. 

All collected soil samples were analyzed for full TCL organics (VOCs, SVOCs, pesticides, PCBs), TAL 

metals, and gas range organics/diesel range organics (GROIDRO) (using Method 8015B modified for 

C-9 through C-36 hydrocarbons). Samples were containerized in the following order: 

VOCs/GRO/percent moisture, SVOCs, pesticides/PCBs, TAL metals, and DRO. 

2.4.1.3 Groundwater Monitoring Points 

As part of the geologic/hydrogeologic investigation, four bedrock monitoring wells were installed. No 

water was encountered in the overburden at the time of drilling; therefore, no shallow overburden wells or 

microwells were installed as described in the Work Plan. The location of each well installation is 

presented on Figure 2-4. The purpose of each installation is presented in Table 2-3. 

The four monitoring well locations were selected to evaluate potential contamination to groundwater, 

based on findings from other investigative efforts described in this report. No hydraulically upgradient 

wells were installed as part of this investigation. Data from wells previously installed by TRC 

Environmental Corporation, just south of the site, were available for evaluation of upgradient 

groundwater quality conditions (TRC, 1999). 
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2.4.1.4 Groundwater Monitoring Well Screen Installation 

The wells were screened in rock. Table 2-3 describes the location, the screened interval, and the 

purpose of each of the bedrock monitoring wells installed. 

Well screens and sandpacks used for the bedrock well installations were sized in accordance with the 

geologic formation at each boring location. Based on field observations, well screens with slot sizes of 

0.0’10 (0.25 mm) and No. 2 sand (approximately US Sieve Size 20 (0.85 mm)) filter packs were installed. 

The well construction logs are provided in Appendix B. 

The bedrock well screen was set based on conditions of bedrock determined by examination of the rock 

core. Based on field observations, the well screens were extended the entire length of the core runs due 

to the weathering condition of the bedrock. A filter pack extending from the bottom of rock to the top of 

rock was installed and then sealed with bentonite. The area around the remaining riser was then 

backfilled with bentonite chips and covered with a sand drain layer. 

The horizontal and vertical locations of the wells were surveyed following the completion of well 

construction. A marked edge of the top of the PVC well riser was used as a permanent reference point. 

2.4.1.5 Stream Drive Point Installation and Data Recording 

In addition to the installation of monitoring wells for groundwater sampling and elevation measurements, 

nine drive points were installed for groundwater elevation measurements adjacent to the two streams 

and NUWC Pond at the surface water/sediment sampling locations (with the exception of the two central 

pond locations), as described in the Work Plan. The drive point measurements and the adjacent surface 

water level measurements indicate whether the stream and pond are “gaining” or “losing” surface water. 

Water levels were measured from the drive points and surface water stations at times concurrent with 

groundwater elevation measurements at the monitoring wells. 

The drive points consisted of a steel pipe, which was vibrated and hammered into the ground using a 

small slide hammer. The end of the steel pipe had well screen slots (0.015 inches) along the long axis of 

the leading pipe section. The vibrating and hammering allowed for deep and quick penetration of the 

pipe into the ground. The process formed a tight seal which did not require installation of a grout seal. 

During the groundwater sample collection (Section 2.4.q.7), the surface water and groundwater 

elevations were collected at the surface water stations and drive point locations, respectively. The 

distance (elevation) from the top of the drive point to groundwater and surface water (outside of the drive 
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point) was measured to the nearest 0.01 foot. Ground elevation of the drive point and horizontal location 

were surveyed during land surveying activities as described in the Work Plan. 

2.4.1.6 Well Development 

Wells were developed using a Waterra pump, as determined by the field geologist. Fine-grained material 

around the well screen was drawn into the well and removed by agitating the well water with a foot valve 

and simultaneously pumping water from the well at a discharge rate of approximately 0.5 gallons per 

minute. To prevent cross contamination between the wells, new polyethylene tubing was used in each 

well. Water produced during well development was containerized in 55gallon drums (DOT Specification 

17E), as described in the Work Plan. 

The groundwater extracted from each monitoring well during development was monitored for the 

following water quality parameters: pH, temperature, oxidation reduction potential (ORP), specific 

conductance, dissolved oxygen, and turbidity at 15minute intervals using a Horiba U-22 water quality 

meter. Development continued until pH, temperature, and specific conductance had stabilized and 

turbidity was equal to or less than IO nephelometric turbidity units (NTUs). The well was considered 

stable when consecutive readings differed less than 10 percent. 

Three of the four wells (MWOIB, MW02B, and MW63B) were not considered stable after 4 hours of 

purging. Per authorization of the TtNUS project manager, well development was stopped after 4 hours. 

At the request of RIDEM, headspace screening readings were taken from different intervals in each well 

during well development. The well was purged, the water quality parameters recorded and then a jar 

was filled with purge water, capped with foil and allowed to sit for 15 minutes before an FID and PID 

reading of the headspace was collected. The readings were recorded and used in combination with 

identified fracture intervals in the rock cores (Appendix B) to determine the pump intake interval for 

groundwater sampling. 

2.4.1.7 Groundwater Sample Collection 

Investigations of groundwater quality have not previolusly been conducted at this site. One round of 

groundwater samples were collected from each of the four newly installed monitoring wells as part of this 

investigation using the EPA low-flow purging and sampling procedure, as described in the Work Plan. 

Groundwater samples were analyzed for full TCL organics (VOCs, SVOCs, pesticides, PCBs), TAL 

metals and dissolved metals. 
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Appropriate chain-of-custody procedures were followed and samples were labeled, packaged, and 

shipped according to TtNUS SOP No. SA-6.1 and as described in the Work Plan. 

2.4.1.8 Non-Aqueous Phase Liquids (NAPL:) Sampling 

No light or dense non-aqueous phase liquids (LNAPL or DNAPL) were determined to be present in the 

monitoring wells. An aliquot was collected by using a bailer to further determine the presence of LNAPL 

in each of the monitoring wells. In addition, the immiscible liquid interface probe was used to determine 

the presence of DNAPL. No samples of LNAPL or DNAPL were collected. 

2.4.1.9 Land Survey 

Following the investigative work, a survey was performed by a State of Rhode Island licensed surveyor 

to identify horizontal locations of sample points, and other significant features identified during the 

investigation. 

The base map presented in the Work Plan (Figures 3-1 through 3-3) was used; however, locations of 

existing buildings and study area boundaries were confirmed by survey. 

The survey was conducted to establish relative locations of sample points. Survey control was 

maintained by tying into either the State of Rhode Island or United States Geological Survey (USGS) 

grid systems. Elevations were referenced to a USGS benchmark and the Navy mean low water level. 

Horizontal and vertical measurements were made relative to on-site control points. 

All surveyed features were horizontally located to within +J-0.1 foot. Tops of PVC well risers and drive 

points were located to plus or minus 0.01 foot vertically. 

The following points required location surveying: 

l Test pit locations (two opposing corner points for each test pit). 

. Boring locations, drive point locations and monitoring well locations and elevations. 

l Surface water and sediment sample locations, surface water stake marker elevations” 

* Soil gas sampling locations (determined by the grid set up as part of Phase I activities). 

Survey data are provided in Appendix C. 
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2.5 INVESTIGATION-DERIVED WASTE (IDW) 

Waste materials that were generated during the field investigation include drill cuttings and fluids, well 

purge and development water, decontamination fluids, wash water from power washing and poly 

sheeting. The uncovered drum containing a tar-like substance was overpacked. 

Containers of IDW were labeled as to their point of origin, and date collected. Samples of these 

materials were labeled with the information on the containers. 

Excess drill cuttings, discarded sample material, and other soil wastes were containerized. 

Laboratory analysis of samples collected during the investigation program was used to further 

characterize the waste materials, as required by state alnd federal disposal requirements. 

Decontamination fluids, well purge and development water, and drilling fluids were initially contained in 

55-gallon drums. These materials were combined at the conclusion of the project and shipped off site for 

disposal in accordance with RIDEM, USEPA, and DOT Regulations. 

2.6 DECONTAMINATION PROCEDURES 

The equipment decontamination procedures descrilbed in TtNUS SOP SA-7.1 were followed in 

accordance with the Work Plan. 
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3.0 SITE CONDITIONS 

This section presents a description of the physical conditions found during the field investigation activities 

performed as described in Section 2. The analytical laboratory results from collected samples are 

presented in Section 4 of this report. 

The discussions presented in this section are supported by field documentation including boring logs, test 

pit logs, groundwater measurement data sheets and other information provided in Appendices B and C of 

this report. 

3.9 BASIC SITE CONDITIONS 

The site can be divided into seven major areas as described in this section. These areas are depicted on 

Figure 3-l of this report. 

North Meadow 

South Meadow 

Paved Gated Storage Area 

Paved Open Storage Area 

Deer-field Creek and Wetlands 

Unnamed Stream 

NU\/VC Pond (Deerfield Pond) 

The north and south meadows are so designated as they are currently level and open from large 

vegetation. NUWC personnel indicated that these areas were periodically mowed up until approximately 

2000. The north and south meadows are separated by the unnamed stream that flows in from the north 

east, and the Wanumetonomy Golf Course. 

There is a large paved area to the south end of the site, and this is divided into two subsections. One is a 

storage area that is secured by chain link fencing and gated (Paved Gated Storage Area), and the other 

is open to traffic (Paved Open Storage Area). Both paved areas are used for large materials storage, 

including storage crates, boxes, jigs, molds and buoys. In the open storage area, a large steel jig is 

standing, approximately two stories in height, constructed on concrete footings and stayed with steel 

cables. 

The north and east boundary of the site contains an access road that is used for fence patrol. The 

roadway is unpaved one lane wide and covered with crushed stone. The south and west boundary of the 
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site is presumed to be Deer-field Creek, and the pond that it feeds. The Deer-field Creek, pond and 

wetlands are described in detail in Section 3.5 of this report. 

The topography is such that the surface gradient is down to the northwest. The Deer-field stream, the 

wetlands and the pond form a steep valley from the leveled meadow areas described above. Figure 3-l 

presents the topography of the area as determined by a photogrammetric evaluation of aerial mapping 

information collected in 1996. The site appears to liie adjacent to an historic valley that was filled or 

leveled from east to west, providing usable storage areas. 

3.2 HYDROLOGY 

Surface hydrology at the site is dominated by two streams that converge at the site and form a low 

wetland and pond. These are referred to as the unnamied stream, the Deer-field Creek and the NUWC, or 

Deer-field Pond (Figure 3-1). 

The NUWC Pond is a man-made freshwater pond formed in a basin area at a significantly lower elevation 

than the northeastern and southwestern uplands that form its two sides. The impoundment area varies 

from approximately 1 to 2 acres depending on the amount of surface water availability. During heavy 

rainfall events or spring melts the open water portion of the pond expands and extends into the lowlands 

at the south end of the pond. These lowlands include wetland and stream habitat that is typically 

vegetated and not characterized as open water habitat. 

A concrete dam and spillway are present at the northern end of the pond. The water that enters spillway 

flows through an underground pipeline that eventually discharges to Narragansett Bay in the vicinity of 

the McAlister Point Landfill. During major storm events, water has overflowed the dam headwall and 

flowed downhill in a northwesterly direction to a low-lying area. This low-lying area has a surface inlet 

that feeds into the storm drain system that discharges to Narragansett Bay. 

The pond ranges in depth from approximately IO feet (when measured from the top of the concrete dam) 

to less than 1 foot in depth at the southern end. The w,ater in the pond has historically been used by the 

Wanumetonomy Golf Course as a source of irrigation water. During periods of high use, the water has 

dropped to approximately 3 feet (elevation of pump intake) in depth at the dam. The pond is classified as 

open water habitat with a narrow and sporadic fringe of emergent vegetation along the pond edge. A 

more significant density of emergent wetland vegetation is located at the southern end of the pond. Near 

the dam, the pond substrate consists of organic mucky silt with some sand. The pond substrate gradually 

increases in sand content in the direction of the stream outlets at the southern end of the pond. 
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Water flows into the pond from Deer-field Creek from the southwest and an unnamed stream ,from the 

Wanumetonomy Golf Course to the east (Figure 3-l). In addition, storm water is discharged to the basin 

through outfalls from the NUWC facility storm drain network from the west. The two streams are 

generally shallow (ranging from a few inches to 20 inches in depth) and typically range from 2 to 4 feet in 

width. The stream substrates are a combination of Iboulder, cobble, gravel and sand. It is apparent, 

based on field observations, that there are high flow colnditions in the stream channels that have scoured 

and removed much of the fines from the streambeds. The fines have been deposited in the low gradient 

end of the streams and pond. 

3.3 GEOLOGIC CONDITIONS 

The regional and site specific geological conditions are presented in the following subsections. 

3.3.1 Reuional Geoloqy 

NAVSTA Newport (and the NUSC Disposal Area) is located at the southeastern end of the Narragansett 

Basin. This basin is a complex, synclinal mass of Pennsylvania-aged, non-marine sedimentary rocks 

which chiefly include conglomerates, sandstone, shale, and anthracite. Many folds and some faults occur 

throughout the basin, but the character and amount of folding and faulting are not clearly defined. 

The bedrock of the Narragansett basin has been divided into the following five units: The Rhode Island 

Formation, Dighton Conglomerate, Wamsutta Formation, Pondville Conglomerate, and Felsite at 

Diamond Hill. At NAVSTA, and most of the surrounding area, the bedrock is entirely of the Rhode Island 

Formation. 

The Rhode Island Formation is the most extensive and thickest of the Pennsylvania formations in Rhode 

Island. included within the Rhode Island formation are fine to coarse conglomerate, sandstone, 

graywacke, arkose, shale and small amounts of meta-anthracite and anthracite. Most of the rock is gray, 

dark. gray, and greenish, but the shale and anthracitle are often black. Crossbedding and irregular, 

discontinuous bedding is characteristic of the formation. In the southern portion of the basin, such as at 

NAVSTA, rocks of the Rhode Island Formation are metamorphosed, and typically include phyllite, quartz- 

mica schist, feldspathic quartzite, garnet-staurolit schist, and some quartz-mica-sillimanite schist. 

Additionally, few areas of thick conglomerates within the Rhode Island Formation have been found in the 

southern part of the basin. These conglomerate layers consist of pebbles, cobbles, and boulders, 

interbedded with sandstone and graywacke, and are gray to greenish in color. This stones are 

predominantly quartzite and have been elongated as a result of tectonic forces in the southern portion of 

the basin. 
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Overlying the bedrock of the Narragansett Basin are surficial deposits of Pleistocene sediments. These 

sediments owe their origin to the Wisconsin glaciation which covered the area with ice several thousand 

feet thick. As the glaciers receded, they deposited unconsolidated glacial materials of variable 

thicknesses throughout the Narragansett Basin area. The glacial deposits are primarily comprised of till 

and outwash. The glacial till consists of a poorly sorted mixture of sand, gravel, silt, and boulders, 

whereas glacial outwash consists of stratified deposits of sand, gravel and cobbles laid down by streams 

as the glaciers melted. 

3.3.2 Site Geoloqv 

As part of the site investigation, some of the objectives were to characterize the nature of the geologic 

materials beneath the site and to identify potential preferential contaminant pathways within these 

materials. The geologic investigation included: 

. Excavating test pits 

l Advancing soil and bedrock borings 

. Installing bedrock monitoring wells and stream drive points 

The data gathered from these activities indicate the site is underlain by fill and three geologic units: a silt 

and sand unit with varying amounts of gravel, a glacial till unit, and fractured bedrock. Groundwater 

within the bedrock appears to flow southeast to northwest, with local control towards the stream valley. 

Characterization of the geologic units focused on the nature of the unconsolidated materials, the 

description of the bedrock, and the identification of potential preferential contaminant pathways in various 

units. Geological and hydrogeological information was gathered from the excavation of test pits, the 

advancement of soil borings, and the installation of monitoring wells during the site investigation, as well 

as from past subsurface investigations that were conducted in the vicinity of the NUSC Disposal Area. As 

discussed in Section 2 of this report, a total of 16 test pits, 11 soil borings, and four bedrock monitoring 

wells were completed for the SASE. Figure 3-2 presents a geologic cross-section orientation map as well 

as three geologic cross-sections through the site. These sections were prepared based on these field 

investigations. Appendix A presents photos of test pits that were completed to provide an understanding 

of the overburden stratigraphy. Appendix B presents test pit logs, boring logs, and well construction logs 

summarizing the geologic materials that were identified in each test pit and drilling location during the 

completion of the SASE. 
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The overburden geology beneath the NUSC Disposal Area consists of fill and two unconsolidated 

geologic units: a silt, sand, and gravel unit; and glacial till. Overburden thickness ranges from 

approximately 2 feet (TPOS, TP12B, SB07, North Meadow) to 15 feet (MW04B, South Meadow). 

Fill materials overlie both of the unconsolidated units across the southern portions of the site where past 

disposal operations filled low-lying areas or grading operations reworked the upper few feet of soil for 

development purposes, such as the Paved Storage Areas. Fill materials primarily consist of construction 

debris (asphalt, brick, clinkers, concrete blocks, slabs and curbing with rebar, corroded E&gallon drums 

and 5-gallon containers with tar-like contents, fiberglass, mesh screens, metal cans, pipes, and strapping, 

nails, plastic, rubber hoses, steel cables and frames, and wire) and/or natural soil or rock (silt, sand, 

gravel, and weathered bedrock fragments). Fill soils were difficult to visually distinguish from native soils. 

In the absence of debris, fill soils appeared to consist of road base materials beneath asphalt or loose soil 

above a sandy silt/silty sand layer. 

Fill materials were encountered in all of the test pits and soil borings in the South Meadow (TPO’I , TP02, 

TP05 through TPOS, TP15, TP15A, SBO9, SBIO, MWOIB, and MWO4B); two test pits on the southern- 

most extent of the North Meadow (TPIO and TP12A and TP12B), and one test pit adjacent to the Paved 

Open Storage Area, above Deer-field Creek (TP14). Test pits were not excavated in the Paved Storage 

Areas, Rather, soil borings were advanced in these areas as an approved suitable alternative. Fill 

materials were observed in soil borings SBOI througR SB06, and SB08 in the Paved Storage Areas and 

their immediate vicinity. Across the site, fill thickness ranges from approximately 0.5 feet (TPIO and 

TPI 2B) to 15 feet (MW04B). The majority of fill materials were observed beneath the South Meadow and 

both of the Paved Storage Areas. No fill materials were noted in test pits TP09, TPI 1, TP12, TP13, or 

soil borings SE307 and SBq 1 (North Meadow). 

A unit of silt and sand with variable amounts of gravel was encountered in test pits and soil borings in the 

North Meadow (TPO9, TPI 1, TP12, TP12B, TPI 3, SB07, and SBII); beneath the fill in the South 

Meadow (TP06); the Paved Gated Storage Area and its immediate vicinity (SBOI through SB04 and 

SB06); and the Paved Open Storage Area (SBOS). This unit consists of brown to gray brown fine-grained 

deposits of silt; fine-to-coarse grained deposits of silty sand, sand, gravelly sand; and coarser deposits of 

silty sandy gravels, cobbles, and boulders. Composition of the unit is variable. Its thickness across the 

site ranges from approximately 1.5 feet (TP12B, North Meadow) to 8.5 feet (SB04, Paved Gated Storage 

Area). 

A dense, heterogeneous mixture of clay, silt, sand, coarse subangular to angular gravel, cobbles, 

boulders, and rock fragments was encountered beneath the silt and sand unit and above bedrock in some 

areas. This material was characterized as possible till. It was observed in test pits and/or borings in the 
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North Meadow (TPIO and TP12); the South Meadow (TPO5, TP06, and SB09); the Paved Gated Storage 

Area and its immediate vicinity (SBOI through SB04); and the paved Open Storage Area (SBOS). This 

lower layer appears to be discontinuous across the site and ranges from approximately 0.5 feet (TPO6, 

South Meadow) to 5.5 feet thick (SB03, east side of Paved Gated Storage Area). 

Bedrock was encountered in test pits and soil borings across the site. As part of the site investigation, 

four additional borings (MWOIB through MW04B) were advanced into bedrock and cored. Each core 

hole was subsequently completed as a monitoring well, screened in bedrock. Bedrock cores were 

obtained from three of the four core holes (MWOIB, MW02B, and MW04B). At MWO?;B, a fracture was 

intersected approximately 5 feet below the top of rock. All drilling water was lost into the formation as the 

core barrel was advanced through the 8-10 foot interval. No rock core was recovered, indicating a large 

fracture zone in this interval. A roller bit was used to aclvance through the weathered rock for the purpose 

of creating a void for the installation of a monitoring well at MW03B. 

The depth to bedrock varies from approximately 2 feeit (TP09, TPl2B, SB07, North Meadow) to 15 feet 

below grade (MW04B, South Meadow). Bedrock elevations, as shown on Figure 3-2, indicate that the 

bedrock surface dips towards the stream valley occupied by Deerfield Creek, the Unnamed Stream, and 

NUWC Pond (Deer-field Pond). 

Bedrock core samples indicate the site is underlain by a light to dark-gray colored, fine-grained 

metamorphosed rock, characterized as slatelphyllite. Interbeds of quartz schist were noted in the rock 

cores from MW02B and MWO4B. A pitted texture was observed in both of the rock units at various 

depths The resultant pits or the fractures along the phyllite/quartz schist contact may serve as a 

preferential contaminant pathway. 

The upper 5 feet of bedrock is significantly weathered and degraded. It is easily crumbled with slight 

finger pressure. The rock quality classification for this interval is very poor based on rock quality 

designation (RQD) values of less than 25 percent. Iron-oxide stains were prevalent on the surfaces of 

fracUured pieces. At MW03B, approximately 250 galloins of drilling water were lost into the formation as 

the core barrel was advanced through the 8-10 foot interval. The bedrock surface at this location is 

fractured and may represent a preferential groundwater and contaminant pathway. 

The bedrock in the depth interval between 5 and 25 feet below the top of rock appeared to be less 

weathered and degraded than the upper 5 feet. However, the rock quality classification is very poor to 

poor based on RQD values of less than 25 percent or 25 to 50 percent, respectively. One-to two-foot 

thick zones of soft, degraded phyllite were noted in MWOIB (13-15 feet and 18 feet below top of rock) 

and MW02B (23 to 24 feet below rock). Fractures were observed to be in horizontal, low-angle, high 
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angle, and vertical orientations. Small volumes of drilling water were lost into the formation, potentially 

through the intervals of soft degraded rock or fractures in MW02B (6 to 20 feet below rock) and MW04B 

(5 to 10 feet, 15 to 20 feet, and 23 feet below top of rock). Iron-oxide stains were not as abundant in core 

samples retrieved from 5 to 25 feet below the top of rock as they were in the upper portion of the bedrock 

core. Interbeds of quartz schist were observed in the core from MW02B (8 to 10 feet below rock) and 

MW04B (12 to 22 feet below rock). Cores with the quartz schist generally had higher RQD values than 

the phyllite. 

Based on the recovered core samples from MWOIB and MW02B, bedrock is characterized by fewer 

fractures and less evidence of iron-oxide stains at depths of 25 feet or more below the rock’s surface. 

Bedrock at these depth intervals is more competent than the weathered bedrock in the upper zones. 

RQD values increased to approximately 68 percent and 29 to 40 percent in cores from MWOIB and 

MWO2B, respectively. These values are equivalent to poor (25 to 50 percent) and fair (50 to 75 percent) 

rock quality classifications. Horizontal fractures and a l-foot thick interval of soft, degraded phyllite were 

noted in MW02B at approximately 27 to 28 feet below rock. Higher angle fractures were observed at 

approximately 32 to 33 feet and 40 feet below rock. Small volumes of drilling water were lost into the 

formation at these depths, At MW04B, the bedrock in the depth interval between 25 and 30 feet below 

the top of rock is weathered and degraded. The rock quality classification is very poor. 

3.4 REGIONAL AND SITE-SPECIFIC HYDROGEOLOGICAL CONDITIONS 

The regional and site-specific hydrogeological conditions are presented in the following subsections. 

3,4.1 Reqional Hydroseolouv 

The regional hydrogeology for the site is presented below. Much of this information was taken from TRC 

RIIFS work plan dated March 1993. 

Groundwater on Aquidneck Island is obtained from the unconsolidated glacial deposits of till and outwash 

and from the underlying Pennsylvanian bedrock. Throughout the area, depth the groundwater ranges 

from less than 1 foot to approximately 30 feet, depending physical and temporal location. Average depth 

to groundwater is approximately 14 feet on Aquidneck Island, and moves from areas of high elevations to 

Narragansett Bay and the Sakonet River. 

Groundwater at NAVSTA, which is on the western slope of Aquidneck Island, is shallow, less than 10 feet 

in most areas. Groundwater in this area generally flows west with topography into Narragansett Bay. 

Soils in this area have permeabilities that are moderate to rapid, and do not restrict vertical movement of 
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water. Due to the highly fractured nature of the Pennsylvanian bedrock in this area, water in the bedrock 

aquifer likely follows a generalized east to west path. 

The RIDEM has established a state groundwater classification system to protect its groundwater 

resources. The groundwater at the NUSC disposal area site is classified as GB (RIGIS, 1997), although 

the groundwater at the property abutting the site to the north (across gradient) is GA. Groundwater 

classified as GB may not be suitable for drinking water without treatment, because of known or presumed 

degradation. Groundwater classified as GB is typically located at highly urbanized areas in the vicinity of 

disposal sites for solid waste, hazardous waste, or sewerage sludge. 

3.48.2 Site Specific l-lvdroaeoloqv 

Hydrogeologic conditions at the NUSC Study Area were evaluated through groundwater gradients and 

surface water elevation measurements, and through a preliminary evaluation of the hydraulic conductivity 

of the wells installed. 

3.4.2.1 Groundwater Gradient 

A network of groundwater measurement points were used to develop a map of the surface gradient of the 

groundwater at the site. Measurement points included groundwater monitoring wells and steel hand- 

driven points. Groundwater wells at this site were all completed in bedrock, as described in Section 2 and 

Section 3.3 of this report. Drive points consist of 1 foot slotted steel monitoring points attached to solid 

steel risers driven into the ground a minimum 2 feet beUow ground surface. Drive points were installed in 

wetland areas, adjacent to the streams or ponds, in order to measure co-located groundwater and 

surface water elevations. Drive points and monitoring well installations are further described in Section 2 

of this report. 

Elevations of groundwater wells were measured by a professional land surveyor to a precision 0.01 feet. 

The elevations are measured by a reference point marked on the PVC well casing, inside the metal 

protective casing. Using the elevation reference point, groundwater depth is measured using an 

electronic detector, and corrected to the elevation of the measurement point. 

Elevations of drive points were approximated measured by the height of the steel casing from the 

elevation of the ground surface at that station, identified1 by the surveyor to a precision of 0.1 feet. Using 

the measured reference point, groundwater elevation inside the steel casing, and (if available) the surface 

water elevation outside the steel casing were both measured using an electronic detector and corrected 

to the calculated elevation of the measurement point. 
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Water level measurements in groundwater wells and drive points are presented on Table 3-1. As this 

table shows, groundwater within the drive points where surface water was also present was equivalent or 

higher in elevation than the elevation of the surface water, indicating that the stream system was 

receiving water from the formation underneath at the time of the measurement. This observation is 

supported by the elevations of the groundwater in the monitoring wells being well above the elevations of 

the stream and pond nearby. 

Groundwater elevations were mapped in order to depict the surface gradient of the groundwater. There 

are a number of difficulties mapping groundwater gradients in this manner, due to the need to combine 

surface water elevations and bedrock groundwater elevations, and due to the limited number of bedrock 

monitoring points. The interpreted groundwater gradient is depicted on Figure 3-3. 

Based on the groundwater elevations measured and mapped on Figure 3-3, groundwater at the site 

appears to flow east to west (downgradient toward Narragansett Bay). The historic stream valley is likely 

to support this east to west gradient. This directional flow is also supported by the obvious surface 

gradient. However, this is a generalized flow map, assuming consistent and homogenous subsurface 

conditions in both bedrock (wells) and overburden (driive points). In actuality, such homogeneity is not 

possible in most situations, and there is an inherent margin of error in the interpretation of bedrock 

groundwater flow. Generalizations such as those depicted on Figure 3-3 do not reflect the sinuous path 

of groundwater through bedrock fractures, rather, they show an overall gradient through the aquifer. 

In addition, conditions noted by geologists conducting bedrock borings and rock cores indicate that water 

is likely to be exchanged easily between bedrock and overburden. The highly fractured upper levels of 

bedrock, the degradation of that rock, the variability of the orientation of fractures within the rock as well 

as the discontinuous nature of the possible till layer all indicate that no natural barrier exists between the 

overburden and bedrock against water or contaminants. 

3.4.2.2 Hydraulic Conductivity 

Hydraulic conductivity was evaluated in a preliminary manner through measurement of falling head tests 

in the bedrock monitoring wells installed at the site. The falling head tests were conducted by injection of 

a known quantity of HPLC-Grade water into the wells, and measuring the time for the formation around 

the wells to absorb that water. Head measurements were made using automatic data loggers recording 

water levels every 0.5 seconds. Hydraulic conductivity was calculated for each well as shown on 

Table 3-2. 
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Hydraulic conductivity estimates are limited by the well construction, length of the screened intervals, and 

the test methods conducted. Estimates are made through mathematical models that assume that slug 

injection is instantaneous, which is not feasible with a large screen length, and particularly when using 

water for the slug. Since injection of the slug is not instantaneous, the values given by the calculation 

must be considered estimates. Data and calculations for hydraulic conductivity are presented in 

Appendix E. 

For this site, the bedrock hydraulic conductivity is estimated between 1 foot per day (MW02B) and 5 feet 

per day (MW04B). Table 3-2 notes that MW03B showed an insufficient response to the injection of the 

slug (no change in head as water was added). As stated in Section 3.2, the geologist reported that while 

coring rock at this location, all the drilling water was lost into the formation as the core barrel was 

advanced through the 8-10 foot interval. No rock core was recovered from this interval, indicating a large 

fracture zone in this interval. 

3.5 ECOLOGICAL CONDITIONS 

This section provides a brief description of the ecological conditions and setting that is present in the site 

vicinity. A more detailed description of the ecological conditions is presented in the Ecological Habitat 

Evaluation Report in Appendix E. 

The site can be physically characterized as an elevated stream embankment area (plateau) which 

borders the NUWC Pond to the west, Deerfield Creek to the southwest, and the golf course to the 

north/northeast. A second small unnamed stream also flows through the northern portion of the site, 

generally in an east-west direction. The unnamed stream originates from the golf course north/northeast 

of the site. This small stream joins with Deerfield Creek (the primary stream) west of the site and flows 

into the pond. The study area topography is highly variable, with topographic relief of approximately 15 to 

20 feet from the northern to the southern portions of the site. 

Vegetation on the site consists primarily of grasses, shrubs, saplings, and vines with some mature trees. 

The plateau-like area described above of the North and South Meadows is primarily an open grassland 

and scrub/shrub area and much of the stream valley basin has a dense scrub/shrub cover. Most of the 

mature tree canopy in the study area is present along the steep embankment of the stream valley and 

with sporadic trees within the stream valley basin. 

Habitats dispersed throughout and adjacent to the site are characteristic of fragmented, developed 

landscapes of lightly industrialized/commercial areas in the New England region. Most of the imrnediate 

area precipitation flows towards the streams and pond and is eventually discharged to Narragansett Bay. 
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Approximately 30 percent of the study area is covered by pavement, with the remaining area providing 

some habitat value. Most of the study area is encircled by chain-link fence that separates it from off-site 

areas (golf course) except the unfenced western boundary along Cunningham Street. 

The highly fragmented habitat, large open paved areas, chain-link fence around most of the study area, 

and the minimal quality habitat (NETC facility and golf course) surrounding the study area limit the range 

of .terrestrial, wetland, and avian wildlife species expected to utilize the site. However, the dense 

vegetation in the basin and uplands in the area do provide cover, foraging, and breeding/nesting areas for 

bircls, mammals, reptiles, and amphibians that do not require large home ranges. The pond and streams 

provide a local important freshwater source for wildlife. Additionally, migratory birds are expected to 

utilize this area for resting and foraging during migration. 
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4.0 CONTAMINANIT DISTRIBUTION 

This section presents an abbreviated evaluation of the contaminants found in samples collected as 

described above and in Section 2 of this report. A complete set of data collected is presented in 

Appendix F. At locations where the contaminant is detected between the instrument detection limit and 

the reporting limit, the result is estimated and flagged with a “J”. At stations where the contaminant was 

not detected at the instrument detection limit, the reported value is stated as the value at the reporting 

limit, and flagged with a “U”. Data validation details are presented in the data validation memoranda in 

Appendix 6. 

4.1 SOIL GAS CONTAMINANT DISTRIBllTION 

Soill gas samples were collected and analyzed as desclribed in Section 2 of this report. The vendor of the 

soil gas collection modules provided a graphic interpretation of selected contaminants detected in the soil 

gas samples, which is presented as Appendix D of .this report. Contaminants were selected for the 

graphic interpretation presented in the report based on the concentrations detected and frequency of 

detection. 

Three figures were developed by the vendor to show relative vapor concentrations of (1) trichloroethene 

(TCE), (2) BTEX, and (3) petroleum hydrocarbons, represented by undecane, tridecane, and 

pentadecane (Appendix D). The extent of the detections presented in the figures in Appendix D indicate 

low soil gas mass levels in isolated “hot spots” along with fairly well defined soil gas plumes of these 

compounds. TCE results showed two hot spots, one in the stream valley west of the north meadow and 

the second in the south meadow immediately north of the paved storage area. BTEX results showed 

relative higher concentrations detected at the southern end of the study area and a relatively low 

concentration hit southwest of the pond. The undecane, tridecane, and pentadecane results showed 

relative high concentration areas, one in the central portion of the storage area and the second in the 

southeast corner of the study area. 

Analysis of soil gas provides an indication of which groups of contaminants may be present in either soil, 

or groundwater, or both matrices. The soil gas positive hits detected in each module can indicate 

contamination from any of these sources. These contaminant detections were used to direct the following 

phases (test pitting, geologic/hydrogeologic) of the investigation. 
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4.2 SURFACE WATER AND SEDIMENT CONTAMINANT DISTRIBUTION 

As part of the investigation, nine surface water and sediment samples were collected from the NUWC 

Pond, Deer-field Creek, and the unnamed stream that enters the site from the golf course and analyzed to 

assess the potential impact of site releases to the adjoining water bodies. Two of these locations, 

SW/SD-O1 and SW/SD-04, are considered upgradient of the study area. 

A complete set of chemical data from analysis of surface water samples collected is presented in 

Appendix F-l. A similar data set for sediment samples collected is presented in Appendix F-2. 

4.2.1 Surface Water Contaminant Distribution 

Surface water samples were collected at nine locations, in conjunction with nine sediment Ilocations 

discussed below. Two of the nine sample locations were collected upgradient of the study area (SW01 

and SW04) boundary. Table 4-l presents all detected surface water analytes as compared to the 

Amlbient Water Quality Criteria - Critical Continuous Concentrations (AWQC-CCC) freshwater criteria and 

Federal Maximum Contaminant Levels (MCLs) criteria. Both total and dissolved metals were compared 

to the AWQC for this SASE report. Analytical results that exceed for the AWQC-CCC or MCL criteria are 

shown as highlighted on this table. 

The AWQCs provide a set of non-promulgated guidelines for water quality that are protective of aquatic 

organisms and of human health (for consumption of aquatic organisms and drinking the water). The 

AWQC-CCCs were used as screening benchmarks to which the surface water results were compared. 

MClLs are drinking water standards that are protective of human health. Using these two sets of 

screening values, chemicals and metals detected in surface water can be qualitatively evaluated with 

respect to the potential threats to ecological receptors and to humans that use the water bodies near the 

site., 

Compounds detected in the surface waters consisted of two VOCs, one SVOC, three pesticides, and 

metals (both total and dissolved). No VOC or SVOC compounds exceeded AWQC-CCC or MCLs. 

Analytical results that exceeded the criteria included: 

l Pesticide compound - 4,4-DDT exceeded AWCC-CCC criteria at SW02. (Note - Duplicate 

sample was non-detected for DDT) 
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l Metals -Aluminum, lead, and thallium - results detected above the AWQC-CCC or MCL criteria 

include aluminum at two locations (SW03 and SWOS), lead at one location (SWO3), and thallium 

at the SW04 location. 

4.2.82 Sediment Contaminant Distribution 

Secliment samples were collected at nine locations co-located with nine surface water locations discussed 

above. Two of the nine sample locations were collected upgradient of the study area (SD01 and SD04). 

TablIe 4-2 presents all detected sediment contaminants as compared to the USEPA Region IX Industrial 

Soil Human Health Preliminary Remediation Goals (IS-PRGs) and Rhode Island Department of 

Environmental Management (RIDEM) - Industrial/Commercial Soil Direct Exposure Criteria (Direct 

Exposure Criteria). Analytical results that exceed the criteria are presented as highlighted text in the 

table. 

Contaminants detected in the sediments consisted of VOCs, SVOCs, pesticides, PCBS, and metals. No 

VOCs exceeded the IS-PRGs or Direct Exposure Criteria. Analytical results that exceeded the criteria 

included: 

l Semivolatile organic compounds (PAHs) - Benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, and dibenzo(a,h)anthracene -All four PAHs were detected at the SD03 

location and one PAH (benzo(a)pyrene) was also detected at the SD07, SD08, and SD09 

locations. The highest concentration of benzo(a)pyrene was detected at 2600 ug/kg, at station 

SD-03. 

l PCBs - Aroclor 1268 - One PCB, Aroclor-1268, exceeded the IS-PRG at the SD07 location (2.5 

mdx0. 

l Metals -Aluminum, arsenic, iron, lead, and manganese - Metals detected above the PRG or 

SDE criteria included aluminum, arsenic, iron, lead, and manganese. These metals exceeded 

the IS-PRG and Direct Exposure Criteria for arsenic and iron at most sediment locations and 

lead exceeded the IS-PRG and/or Direct Exposure Criteria at three of the nine sampling 

locations. 

The highest concentrations of PAHs were found in sediments collected at SD03, which is located near a 

large concrete outfall pipe resembling a storm drain. While no water was being discharged by this pipe at 

the time of sampling, storm water discharge in this area could be a contributor to PAHs in the local 

‘sediment. 

W52043302D 4-3 CT0 849 



I 
DRAFT 

’ Elevated concentrations of lead were detected at stations SD02, SD03, and SD06, (and to a lesser extent 

SD07). These concentrations were similar to those found in soil collected at TP14 (Section 4.3 of this 

report). The lead in the soil at TP14 can possibly be attributed to what appeared to be a large number of 

pressurized containers, possibly the paint containers that are noted in the historic records (Section 2 of 

this report). These containers are also visible in the northern embankment of Deerfield Creek, upstream 

of SD02 near the southern limit of the site. Distribution of lead in these samples indicate that the lead 

coulld be originating from the possible paint containers, or within the soil at that location, and is being 

deposited in the slower sections of the stream. Lower concentrations of lead in sediment samples taken 

frorn Deer-field Pond (SD08 and SDO9) indicate that lead contaminants have not been transported that far. 

Metals are a naturally occurring component of soil ancl/or localized mineral deposits, or are the result of 

decomposition of weathered bedrock. Metals may also be introduced into the environment through 

various industrial activities in disposal of waste materials or process sludge and fugitive emissions, from 

thermal or combustion processes. The two upgradient sediment locations (SD01 and SD04) have 

arsenic and iron exceedances. 

4.3 SOIL SAMPLE CONTAMINANT DISTRIBUTION 

Table 4-3 presents all detected soil contaminants as compared to IS-PRGs and RIDEM Direct Exposure 

Criteria. Using these two sets of screening values, chemicals and metals detected in soils can be 

qualitatively evaluated with respect to the potential threats to ecological receptors and to humans. The 

values which exceed the criteria are presented as bolcled text in the table. A complete set of analytical 

data from soil samples collected is presented in Appendix F-3. 

A summary of the 16 test pits and excavations is provided in Table 4-4 for the areas investigated. Table 

4-4 includes excavation dimensions, depth of fill (if applicable), sample identification, field headspace 

screening analysis results and other pertinent information for each test pit. Test Pit Logs are provided in 

Appendix B. Photographs taken during the test pit excavation activities are presented in the attached 

photographic record (Appendix A). A video file of test pit excavations is also provided in Appendix A. 

Tablle 4-5 provides a summary of soil boring information including depth of fill and samples collected. Soil 

boring logs are provided in Appendix B 

4.3.1 Paved and Gated Storaae Area 

Soil samples were collected from soil borings SBOI, SB02, SB03, SB04, and SB06 in the Paved Gated 

‘Storage Area of the site. Contaminants detected in soils in this area included VOCs, SVOCs, PCBs, TPH 
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~ (DRO and GRO), and metals. No SVOCs, pesticides, or PCBs results exceeded the IS-PRGs or Direct 

1 Exposure Criteria. Analytical results that exceeded the criteria included: 
I 

/ 

l VOCs - 1,2,4 trimethylbenzene meets the IS PRG of 17,000 ppb, at SB04. SB04 showed other 

benzene compounds at elevated concentrations (butylbenzene, propylbenzene, etc.) although 

below published criteria. These aromatic compounds were also detected at SBOI, SB02, and 

SB03 although only at trace concentrations. 

l Metals - Arsenic, iron, and manganese - Frequently detected above IS-PRGs and/or Direct 

Exposure Criteria in this area. Both arsenic and iron consistently exceeded the criteria at most 

sample locations while manganese exceeded the criteria only at locations SB03 and SB04. 

The elevated concentrations of benzene compounds in SB04 correlate to high headspace readings 

obtained in screening samples collected during boring advancement (refer to Table 4-5). This finding 

also correlates somewhat to relative elevated detections of benzene compounds in the soil gas survey. 

Soil gas data was used to map benzene, toluene, ethylbenzene, and xylene (BTEX), however some of 

the benzene compounds may be reflected in the interpretation (Appendix D). 

Arsenic concentrations were elevated above soil criteria in this area, as similar to the rest of the site. Site 

conlcentrations ranged from less than 1 mg/kg to 90 mgJkg. Most reported concentrations of arsenic were 

in the IO-25 mg/kg range. 

4.3.2 Paved Open Storaae Area 

Soil samples were collected from soil borings SB-05, SB-08, and from Test Pit TP-14 in the Paved, Open 

Storage Area. Contaminants detected in this area included VOCs, SVOCs, PCB, TPH, and metals. 

Pesticides were not detected. 

No ‘VOCs, SVOCs, PCBs, or TPH exceeded the IS-PRGs or the direct exposure criteria. Analytical 

results that exceeded the criteria included: 

‘0 Metals -Aluminum, arsenic, iron, and lead. Arsenic and iron were detected above the criteria in 

all samples collected in this area. Aluminum exceeded the criteria in four of the nine samples 

collected, and at all three of the locations. Lead exceeded the criteria at one location - TP14, at 

a depth of 5-6 feet (co-located with what appeared to be empty paint cans). 
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) Volatile organic compounds detected in this area include the same benzene compounds reported in S1304 

, (Section 4.3.1), although only at trace concentrations (SB05). Trace concentrations of tetrachloroethene 

and trichloroethene were detected in the deeper soils at MW04B, collected from 14-16 feet bgs (top of 

bedrock was interpreted as 15 feet bgs). 

Elevated lead was detected in the soils at TP14, co-located with numerous carcasses of what appeared 

to be spray cans. Also detected in soils in TP14 were phenolic compounds, as well as phthalates, and 

PAlHs. Concentrations of phenolics were generally higher at the bottom of the excavation, though the 

lead was highest at the 5-6 foot interval. 

Arsenic concentrations were elevated above soil criteria in this area, as similar to the rest of the site. Site 

concentrations ranged from less than 1 mg/kg to 90 mg/kg. However, most reported concentrations of 

arsenic were in the IO-25 mg/kg range. 

4.3.3 South Meadow 

Soil samples were collected from test pits TPOI, TP02, TP05, TP06, TP07, TP08, TPl5, TPI 5A and the 

soil boring for MW04B well in the South Meadow area of the site. Contaminants detected in the South 

Meadow area soils included VOCs, SVOCs, PCBs, TPH (DRO and GRO), and metals. No pesticides 

results exceeded the IS-PRGs or Direct Exposure Criteria. Analytical results that exceeded the criteria 

included: 

0 Volatile Organic Compounds - Naphthalene I detection exceeded the IS-PRG criteria at the 

TP02, TPI 5A and the soil boring MW04B locations. 

l Semivolatile organic compounds - Carbazole - is representative of a non-PAH SVOC detected 

at concentrations above IS-PRGs and/or Direct Exposure Criteria and benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, 

dibenzofuran, fluoranthene, indeno(l,2,3-cd)pyrene, naphthalene, and pyrene are representative 

of PAH compounds detected above IS-PRGs and/or Direct Exposure Criteria in this area. The 

PAHs were the most frequently detected at the TP02, TP08, and TPISA locations. 

. PCBs - Aroclors 1248 and 1254 - The PCBs Aroclor-1248 and Aroclor-1254 exceeded the PRG 

criteria at the TPO7 location. 

#B TPH exceeded the direct exposure criteria of 500 mg/kg at TPI 5A and TP02. 

WS2043302D 4-6 CT0 849 



DRAFT 

l Metals - Aluminum, arsenic, barium, iron, lead, and manganese - Both arsenic and iron 

frequently exceeded the criteria at most sample locations while aluminum, barium, lead and 

manganese results exceeded the criteria infreqjuently. 

The high concentrations of SVOCs and TPH were detected in the soils and sludge found associated with 

the drum removed from TP02. As Table 4-4 describes, one drum containing a tar-like substance was 

removed from this test pit, and additional drum carcasses were visible in the side walls of the test pit. The 

sample TP02-0203 represented the residue visible in the soil at the depth from which the drum was 

removed. Although this location correlates to a soil gas sample which showed relative high 

conicentrations of TCE, TCE was not found in soil samples collected from this test pit. 

High concentrations of petroleum related SVOCs and TPH were also found at TP15A, associated with a 

layer of black asphalt like substance present at the 3-6 foot depth interval. 

PCl3s (Aroclor 1248 and 1254) were detected above soil criteria in test pit TP07. No visual evidence of 

contamination was noted at this location, other than solid debris as noted in Table 4-4. 

Arsenic concentrations were elevated above soil criteria in this area, as similar to the rest of the site. Site 

concentrations ranged from less than 1 mg/kg to 90 mg/kg. Most reported concentrations of arsenic were 

in the IO-25 mg/kg range. Additionally, the lowest concentrations of arsenic found at the site were 

generally associated with the more contaminated fill (i.e. TPISA - oily residue, and TP02-drum residue). 

4.3.4 North Meadow 

Soil samples were collected from test pits TP09, TPIO, TPI 1, TP12, TP12A, and TP13 and soil boring 

SBCl7 in the North Meadow area of the site. Contaminants detected in the North Meadow area soils 

included VOCs, SVOCs, PCBs, TPHs which include DRO and GRO, and metals. No VOCs, pesticides, 

or FCBs results exceeded the IS-PRGs or Direct Exposure Criteria. Analytical results that exceeded the 

criteria included: 

. PAH compounds - Benzo(a)pyrene. Only one SVOC, PAH benzo(a)pyrene was detected above 

the IS-PRG in TPIO and TP12A surface soils. 

. Metals - Aluminum, arsenic, and iron - Both arsenic and iron were frequently detected above 

criteria at most of the sampled locations while aluminum only exceeded the criteria at the TP09, 

TPIO, and TPI 1 locations. The highest concentration of arsenic at the site (90 mg/kg) was 

detected at TPI 3, in the O-l foot interval, which appeared to be native soils (Table 4-4). 
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~ Only minor exceedances of PAHs and metals are noted in this area. Findings from test pit excavations 

) and soil borings indicate shallow bedrock in this area, and what appeared to be native soils 

predominating. No substantial fill was noted in this area (Tables 4-4 and 4-5). Test pit TPII was 

excavated in a location where relative high concentrations of TCE were noted in a soil gas sample. No fill 

was identified in this area, and no TCE was detected in the soil samples collected. 

Arsenic concentrations were elevated above soil criteria in this area, as similar to the rest of the site. Site 

concentrations ranged from less than 1 mg/kg to 90 mg/kg. Most reported concentrations of arsenic were 

in the IO-25 mg/kg range. 

4.4 GROUNDWATER CONTAMINANT DISTRIBUTION 

A total of four monitoring wells were installed and sarnpled as part of this investigation. Wells located 

upgradient of the site were not sampled as a part of this SASE. Data from these upgradient wells is 

published by TRC (1999). 

TRC reported 1 ,I ,I-Trichloroethane (1 ,I ,I-TCA) in groundwater to the south and east (upgradient) of the 

NUSC Disposal Area. While 1 ,I ,I-TCA was not detected in the bedrock aquifer in wells installed as a 

part of this SASE, it was detected at trace concentrations in sediment and surface water collected from 

Deerfield Creek. This pattern suggests that the stream is capturing water from the formation to the south 

before it migrates onto the occupied portions of the site. 

Table 4-6 presents a summary of analytical results for contaminants detected in on-site groundwater 

wells. Analytical results that exceed MCLs and/or RIDEM GA Groundwater Objectives criteria in 

Table 4-6 are presented as bolded text. A complete set of data collected is presented in Appendix F-4. 

Analytical results that exceeded the criteria in groundwater included: 

l Volatile Organic Compounds - Tetrachloroethene and trichloroethene - Groundwater results 

confirmed trichloroethene previously identified in soil gas sampling at the site, but was not found 

in co-located soil samples. 

1. Metals - Arsenic and cadmium - Cadmium exceeds criteria in both the total and dissolved 

fractions of the groundwater sample for the MWOIB location while arsenic only exceeded the 

MCL criteria in the total metals fraction sample flor the MW02B location. 
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) Tetrachloroethene (PCE) was detected in groundwater collected from MW04B. Deep soil samples from 

( this boring also noted low concentrations of tetrachlorolethene. / 

Trichloroethene (TCE) was detected at 1500 ug/l at MW03B. This location is correlated to the soil gas 

sample that indicated presence of TCE at a relative high concentration. Soil samples from the co-located 

TP’ll did not indicate TCE present. Trace concentrations of TCE and PCE were also detected in MWOI B 

co-located with TP02, and the location of buried drums (Section 4.3.3). 

Groundwater samples from MWOIB and MW02B indicated elevated concentrations of cadmium and 

arsenic, respectively. 
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5.0 CONTAMINANT FATE AND TRANSPORT 

The fate and transport of contaminants in environmental media are determined by a variety of factors. 

The physical and chemical properties of contaminants and the environmental media (i.e., soil, 

groundwater, surface water, air) in which the contaminants are released are all factors that determine the 

eventual fate of these chemicals. For the NUSC Disposal Area, the combination of site-related 

contaminants, geologic and hydrogeologic conditions, and surface features influence how contaminants 

released to site soils have migrated into other environmental media (i.e., the underlying groundwater, 

surface water bodies, and sediments) or have been transformed as the result of degradation processes. 

As presented in Section 2, the past operating practices at the NUSC Disposal Area have resulted in 

contaminant presence in site fill. Throughout NUSC Disposal Area operating history, unknown quantities 

of organic and inorganic chemicals were disposed of as part of the fill at the site. Some of these 

chemicals have potentially remained adsorbed to soils while others have been mobilized to deeper soils, 

into groundwater, and into the adjacent surface water bodies. 

This section briefly describes the general fate and transport processes, identifies chemicals found in on- 

site media, and presents an assessment of the potential fate and transport of those chemicals on and off 

the site. The assessment of contaminant fate and transport in this report is qualitative; much more 

information and field measurements would be required to provide definitive quantitative analyses. 

The evaluations of contaminant fate and transport presented in this section are based on existing site 

conditions, interpretations of chemicals presence in the environmental media, physical state of soil and 

groundwater contaminants, general fate and transport mechanisms, and the interpretation of the site’s 

geologic and hydrogeologic conditions. Evaluation of ,fate, how contaminants migrate, and whether the 

potential exists for contaminants to migrate off site, were limited in this assessment because of the limited 

undlerstanding of the site geology and hydrogeology. 

Section 5.1 summarizes the general fate and transport processes and contaminant properties that 

influence fate and transport. More detailed descriptions of fate and transport processes are available in a 

number of technical publications and documents. The probable contaminant fate and transport in site 

soils, groundwater, and in surface water and sediments are discussed in Sections 5.2, 5.3, and 5.4, 

respectively. 
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1 5.1 FATE AND TRANSPORT PROCESSES 

/ For the NUSC Disposal Area, the fate and transport processes of concern are those that govern the 

migration of soil contaminants (once released or deposited) to other media (groundwater, surface water, 

ancl sediments). Once these contaminants have entered into other media, other fate and transport 

mechanisms occur that may cause further chemical migration or transformations. This generalized 

discussion of fate and transport processes is provided so that the observed site-specific contamination 

conditions can be better characterized and understood. 

5.1 ,.I General Fate and Transport Processes of Soil Contaminants 

A variety of processes occur that may cause organic and inorganic chemicals in fill to become 

immobilized, degraded, or to mobilize to another environmental medium. Some of these processes 

include: 

. 

. 

* 

Volatilization - Chemicals having high Henry’s Law coefficients or vapor pressures will readily 

enter (volatilize) to the ambient air rather than remaining adsorbed to the soil particles. Once in 

the atmosphere, the chemicals may undergo further transport through additional processes such 

as advection, diffusion, or dispersion. The chemicals may also be transformed through chemical 

processes such as hydrolysis or photolysis. 

Leachinq - Chemicals may be transported downward through the soil strata by wat.er from 

precipitation or by liquids that infiltrate through the soils. The leaching of chemicals from soils 

and the subsequent mobilization are controlled by soil properties (i.e., adsorptive capacity, 

organic carbon content, clay content, or specific surface area) and by chemical propertiies (i.e., 

sofubility, ability to partition to other phases). 

Runoff/Erosion - In situations where the chemicals remain adsorbed (bound) to soil particles 

because of the soil or chemical characteristics, chemicals may still be mobilized from 

contaminated areas to other uncontaminated environmental media. Contaminants can be 

conveyed over land by runoff that occurs during precipitation events (solubilized in rainwater or 

adsorbed to suspended particles), or through the erosion of contaminated soils that are present 

on unstable slopes or topographic features. 
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5.a .2 General Fate and Transport Processes of Groundwater Contaminants 

For chemicals that have migrated downward into groundwater from the unsaturated soils through 

precipitation infiltration and leaching, additional natural processes come into play that affect the 

contaminants’ fate and transport in the subsurface environment. Geologic conditions greatly influence 

contaminant migration, providing physical avenues or barriers that could increase or retard migration. 

The major contaminant transport processes in groundwater typically consist of advection, dispersion, and 

molecular diffusion. Advection, the bulk movement of groundwater, is the principal mechanism for 

contaminant transported in an aquifer. Dispersion and diffusion are secondary processes for dissolved 

contaminant transport. Two transformation processes are important in determining the ultimate fate of 

contaminants in groundwater: degradation and retardation. Each of the transport and transformation 

prolcesses is briefly described below: 

l Advection - The dominant transport process consists of the movement of dissolved phase 

contaminants or of particles within a natural fluid flow. Advection is the flow of a fluid in response 

to a gradient, such as pressure or hydrostatic, and contaminant transport results from the 

entrainment of chemicals in a flow field. Advection of dissolved contaminants in an isotropic, 

homogenous, porous medium results in the contaminants being transported with and migrating at 

the same velocity as groundwater. 

. Dispersion - Dispersion is the component of transport that is related to the spatial variations in 

the flow path and variations in velocity that characterize groundwater movement at all scales. 

Dispersion results in spreading of a contaminant plume over a larger area (both parallel and 

perpendicular to the hydraulic gradient) than would be expected by advective transport alone. 

Dispersion results from groundwater flow around individual soil particles or lenses of material, 

following convoluted pathways. These torturous flow paths cause mixing resulting in chemical 

transport from high concentration regions to lower ones. The groundwater pathway becomes 

more convoluted as aquifer heterogeneity increases. At the NUSC study area, most groundwater 

exists within the bedrock, which will allow dispersion through fractures and voids in the bedrock. 

l Molecular Diffusion - Diffusion is propensity for chemical molecules to move from regions of 

higher concentrations to regions of lower concentrations as the result of random thermal motion 

of molecules. Dissolved contaminants will migrate in response to a concentration gradient within 

an aquifer. Because this transport process ocicurs on the molecular scale, its effect is small in 
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comparison to the forces driving the more rapid advection processes; diffusion is significant only 

in aquifers that have clayey sands and silts with low groundwater velocities. 

l Preferential Flow - In aquifer systems, preferential pathways for groundwater flow occur due to 

heterogeneities in the subsurface soils and the bedrock matrix. Geologic materials that are more 

permeable (soils or bedrock fractures) allow the preferential flow of groundwater and chemicals 

through those geologic units. 

l NAPL Miqration - NAPL transport (if present at the site) differs from the transport of dissolved 

phase contaminants because it is strongly influenced by geologic features in the aquifer. NAPLs 

can migrate along or into geologic features in directions that differ from advective groundwater 

flow. NAPLs may encounter and remain restricted by low permeability geologic units, or remain in 

pockets in the upper portion of the water column. DNAPLs may sink and migrate along the top of 

less permeable stratified units or along the top of the bedrock surface layer, until another 

preferential pathway is encountered. The DNAPLs can enter bedrock fractures and continue 

along horizontal and vertical pathways, influenced primarily by gravity and the presence of 

adequately sized and conductive fractures. No NAPL s have been located at the site to date. 

. Bioloaical Dearadation - The degradation of organic groundwater contaminants can occur by 

biotic and abiotic means In biological degradation (biodegradation), microorganisms utilize 

available chemicals to obtain needed energy and nutrients through reduction-oxidation (redox) 

reactions (or simply, through the transfer of electrons). Depending on the microorganisms and 

contaminants present, biodegradation can occur in groundwater under either aerobic or 

anaerobic conditions. 

Under aerobic conditions, carbon (as organic compounds, whether naturally occurring or anthropogenic) 

is oxidized by microorganisms to provide a net energy gain that is necessary for growth and reproduction. 

Typically, low-molecular weight and soluble organic compounds are readily degraded by bacteria and 

fungi. Aromatic hydrocarbons (i.e., BTEX compounds) are used by microorganisms as a primary 

substrate (electron donor). Dissolved oxygen is used as the primary electron acceptor (chemical 

reduction) by the aerobic microorganisms. Once the oxygen is depleted, anaerobic microorganisms 

(bacteria) use other available electron acceptors and causing those chemicals to be transformed to a 

reduced state. Nitrate is converted to nitrogen gas or ammonia, ferric iron (Fe [Ill]) to ferrous iron ([II]), 

manganese ([WI) to manganese ([II]), sulfate to sulfide ion, chlorinated solvents to compounds with one 

,less chlorine atom, and carbon dioxide to methane. Through sequential reductive dechlorination of 

(chlorinated ethenes, tetrachloroethene may be degraded to ethane through the following sequence: 
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a) tetrachloroethene - trichloroethene - 1 ,I-dichloroethene; cis-I ,2-dichloroethene; or trains-1,2- 

dichloroethene - vinyl chloride - ethene - ethane 

b) or vinyl chloride may degrade to complete mineralization (CO*, H20, and CC) 

Through the degradation processes, chemicals that were not originally present at the site may be 

produced. In some cases, these daughter products may be more toxic than the original compounds 

released at the site. 

l Abiotic Degradation - Mechanisms of abiotic degradation include hydrolysis, oxidation, and 

reduction. Hydrolysis is the process where a chemical molecule and a water molecule are both 

split and recombine to form new chemicals. Oxidation consists of the loss of electrons by an 

organic compound or by a metal ion. Redudion is the chemical reaction whereby an organic 

compound or a metal gains electrons. Thus subsurface contaminants may be degraded or 

transformed by these abiotic processes that occur naturally. The dominance or effectiveness of 

these transformation processes are governed by factors such as temperature, pH, solubility, etc. 

l Retardation - In groundwater, adsorption-desorption reactions lead to retardation of the rates at 

which contaminants migrate with advective groundwater flow. During contaminant migration 

through an aquifer, an organic molecule may adsorb to stationary soil particles, to iron 

oxyhydroxide or to organic coating on the particles, thus slowing the chemical’s transport with the 

groundwater flow. Only after desorption will a contaminant rejoin the groundwater flow. The 

retardation factor (R) is governed by the partition coefficient (Kp) of organic compounds or by the 

distribution coefficient (Kd) of metals between the sorbed state and the dissolved state. These 

coefficients are available in reference books or may be measured in the laboratory using site- 

specific samples. 

5.2 CONTAMINANT FATE AND TRANSPORT IN SITE SOILS 

Past releases of solvents, organic compounds, and inorganic compounds to the site’s ground surface 

and/or subsurface have resulted in the presence of ‘VOCs, SVOCs, PCBs, TPH, and metals in site 

soils/fill. Depending on a variety of factors, some of these chemicals have been mobilized and have 

migrated into other environmental media. 
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5.2.1 VOCs Fate and Transport in Soils 

VOCs were first identified during the soil gas survey investigation. The results of the soil gas survey 

showed two TCE hot spots, one in the stream valley west of the plateau area and the second in .the open 

field immediately north of the paved storage area. BTEX results showed higher concentrations detected 

at the southern end of the study area and a relatively low concentration southwest of the pond. The 

unclecane, tridecane, and pentadecane results showed two relative hot spots, one in the central portion of 

the storage area and the second in the southeast corner of the study area. The two TCE “‘hot spot” areas 

identified during the soil gas survey were not detected in the soils but were detected in the grounclwater at 

these locations. VOCs detected in soils are presented in Table 4-3. and include aromatic and chlorinated 

hydrocarbons, most notably trimethylbenzene and napthalene. 

Speculation is that the aromatic VOCs were probably released in liquid form to site fill soils prior to filling. 

The napthalene and heavier petroleum-related organ& appear to be associated with oily soil, possibly 

used as fill directly instead of a direct oil discharge. The fate of the VOCs was dependent on the 

properties of the chemicals and the receiving environmental medium. Liquid VOCs would seep into the 

unsaturated soils and adsorb to soil particles, enter into the soil pore spaces, or migrate vertically 

downwards under the influence of gravity. 

Volatilization - VOCs adsorbed to soils at the ground surface would likely have volatilized to the ambient 

air because of their high vapor pressures and contact with the atmosphere. For VOCs remaining in 

shallow soils (but below ground surface), the opportunities to volatilize are much fewer. For some VOCs, 

relatively low level analytical results identify the presence in soils but the soil gas TCE “hot spot” areas 

did not correspond to soils data from these areas and therefore the soil gas results appear to be a result 

of groundwater concentrations rather than soil levels. 

Lealchinq - VOCs in the unsaturated soils act as continuing sources of contamination to groundwater. 

Periodically, precipitation infiltration permeates the unsaturated soils and gradually leaches VOCs away 

from soil particles and the humic materials. In most of the fill areas, groundwater is well below filll, in the 

bedrock, so infiltration would be the primary route through the soil and fill. However, this process is likely 

to be reduced or slowed dramatically where asphalt is present. 

While the quantities and when VOCs were released to the site soils are unknown, the solubilities of these 

chemicals offer some insight to the persistence of some of the VOCs relative to others. The following 

table presents the solubilities for several VOCs detected in the site’s environmental media. 
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Water Solubility of Various VOCs 

Chlorinated VOCs Solubility Ketones (1) Solubility Aromatic 
b-w&) 

Solubility 
OwM-1 Hydrocarbons O-w/L) 

Tetrachloroethene 200 Methyl ethyl ketone 239,000 Benzene 1,780 
Trichloroethene 1 ,I 00 Methyl isobutyi ketone 20,400 Toluene 505 

Acetone 1 ,OOO,OOO Ethylbenzene 152 
Xylenes 161-185 

(1) Common ketones are listed on the table for illustration, they were not detected at high concentrations 
at the site. 

Because the ketones are very water soluble, these VOCs will partition more readily to precipitation 

infiltration from soil particles and pore spaces, and will be transported with groundwater. Ketones are 

therefore the most mobile of the VOCs. The chlorinated solvents VOCs are less water soluble than 

ketones; tetrachloroethene is the least soluble of the chlorinated solvents detected at the site. The 

aromatic hydrocarbons, with the exception of benzene, are generally less soluble than the chlorinated 

solvents. Therefore, it may be expected that chlorinated solvents and aromatic hydrocarbons adsorbed 

to unsaturated soils will gradually be leached by periodic precipitation events. Tetrachloroethene and 

trichloroethene are expected to be persistent in site soils. However, it is notable that only minor 

concentrations of these contaminants were found in soil and fill at the site. 

wenradation - Some limited biodegradation of organic compounds may be occurring at the site. 

Miciroorganisms metabolize carbon sources (such as organic carbon or petroleum hydrocarbons) and 

require electron acceptors to complete the oxidation-reduction reactions mediated by the microorganisms. 

However, additional information would be required to determine this process is active at the site. 

5.2.2 SVOCs Fate and Transport in Soils 

SVOCs were only detected sporadically in site soils at generally shallow and near surface depth intervals. 

SVOCs (phthalates and PAHs) are typically non-volatile or have low volatility, and are much less soluble 

than VOCs. Therefore, these SVOCs are likely to remain adsorbed to soil particles and are only 

graclually leached by precipitation infiltration. Phenolic compounds have higher water solubilities 

comparable to those of aromatic hydrocarbons and could be mobilized by leaching. However, phenolic 

comipounds were infrequently detected in both soils and in groundwater. For SVOCs, biodegradation is 

possible, but is likely to be slow. 

SVOCs adsorbed to the soil particles present at the ground surface could be released to the ambient air 

through fugitive dust emissions. Wind erosion could cause contaminants adsorbed to soil particles to be 
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I transported offsite through advective air flow. However this process is likely to be minimized at this time 

i due to the presence of vegetation and asphalt paving at the site. 

In summary, while SVOCs are present in shallow soils, they are not likely to be mobilizing to groundwater 

based on the absence of these compounds in groundwater. Erosion of soils may be causing the 

transport of SVOCs to sediments into Deerfield Creek and Deerfield Pond. However, the SVOCs’ 

presence in sediments may also be a result of storm water runoff. 

5283 Pesticides/PCBs Fate and Transport in Soils 

Similar to the SVOCs, pesticides and PCBs are relatively non-volatile and generally insoluble in water. 

Pesticides were only infrequently detected at shallow soil depths. Soils bearing adsorbed pesticides 

could be mobilized through fugitive dust emissions, but vegetation and asphalt cover at the site is likely to 

minimize this occurrence. Because pesticide presence on site is sparse, minimal pesticides migration is 

likely to have occurred. 

PCBs were detected at shallow depth intervals and at low concentrations (maximum of 5 mg/kg), in 

several of the test pits. Because PCBs are nonvolatile, have low solubility (only 0.049 to 0.24 mg/L), and 

adsorb readily to organic matter and fine-grained soils, they are expected to be relatively immobile in the 

subsurface environment. Biodegradation of PCBs does occur, but usually the degradation rate is very 

low. PCBs are expected to be persistent in the site soils. Review of groundwater analytical1 results 

indicates that PCBs have not been detected in onsite groundwater. 

5.2.84 Metals Fate and Transport in Soils 

As presented in Section 4, a variety of metals were dletected in site soils. The metals adsorbed to soil 

particles can be mobilized through fugitive dust emissions, through erosion, or through leaching to 

groundwater. 

5.2.4.1 Soil to Air Migration 

Soils present at the ground surface are subject to wind erosion and precipitation runoff that can convey 

the metals off site. Currently, much of the site is vegetated and covered with asphalt, and the potential for 

fugitive dust emissions is low. 
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) 5.2.4.2 Soils to Sediments Migration 

An evaluation of the site topography identified several areas where contaminated soils could potentially 

be eroding into Deerfield Stream and Deerfield Pond. In the southern portion of the site, soils containing 

elevated concentrations of lead have been identified and sediment in the wetlands associated with 

Deer-field Creek and Deer-field Pond show similar lead concentrations. During precipitation events, 

conltaminated soils can be conveyed by runoff from the fill areas that are exposed to the stream and 

ponds. 

5.2a.4.3 Soil to Groundwater Migration 

The metals detected in on-site soils were also detecteNd in the underlying groundwater. The fill contains 

mei.als that may be result of releases or representing those that occur naturally as components of soil 

minerals although some (including arsenic and iron) are present at what appear to be naturally elevated 

concentrations. When subjected to precipitation, and based on the solubilities of the compounds metals 

can be leached from the fill or soils and conveyed into the underlying groundwater. Metals may also be 

leached from the soils into groundwater through the seasonal rise and fall of the water table. At .this site, 

groundwater seems to be limited to the bedrock for the most part, so metals leached from fill to 

groundwater would have to be liberated by precipitation passing through that fill. This condition will slow 

the leaching of metals to groundwater, if it is occurring. 

Once metals are leached from the surficial soils into the vadose zone and into the saturated soils (i.e., 

groundwater aquifer), the dissolved-phase metals will continue to migrate with groundwater flow. Other 

natural reactions may occur that retard (i.e., sorption, reduction-oxidation reactions, etc.) the rate at which 

the metals migrate in the subsurface. 

For site groundwater, metals that exceed the MCLs in groundwater include arsenic and cadmium ,, While 

these metals were detected in the site soils, it is difficult to determine if they are likely attributable to past 

onsite releases. Arsenic is found everywhere in filled areas and areas where natural soils exist. 

Cadmium was not found exceeding screening criteria in soil or fill. The arsenic concentrations in site soils 

were comparable to concentrations found in other NAVSTA background soil studies, which suggests that 

they are naturally occurring as part of the soil mineralogy. 

For the NUSC Disposal Area, if the lead detected in groundwater were mobile, then the lead would likely 

I be detected in discharges to surface water. Since lead was not found at elevated concentrations in 

~groundwater or surface water, it does not appear to be leaching from the soil. 
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OnIce organic contaminants or metals enter into the groundwater, the primary transport mechanism is 

through advective flow. Diffusion and dispersion also can promote the migration of contaminants within 

the aquifers. After the organic chemicals or metals enter into the overburden aquifer, they can continue 

migrating with the general direction of groundwater or be removed from the aqueous phase through 

retardation processes. Available data indicate that groundwater from the site appears to be discharging 

to Deer-field Creek and Deer-field Pond. 

5.3,,1 VOCs Fate and Transport in Groundwater 

Once in the overburden aquifer, the dissolved phase VOCs will be transported via advective flow and be 

discharged to the streams or pond, or even be transported as far as Narragansett Bay. As the VOCs 

migrate through the aquifer, their progression could be retarded by various processes such as sorption to 

mineral deposits in the bedrock fractures or degradation by chemical or biological means Attenuation 

through dilution can also occur through mixing with less contaminated or uncontaminated groundwater, or 

through the influx of precipitation infiltration. 

There does not appear to be evidence suggesting that tetrachloroethene and trichloroethene are 

undergoing sequential reduction. No detections of 1,2-dichloroethene nor vinyl chloride, the common 

degradation products, were identified. This very limited data set indicates that the chlorinated solvents 

are passing somewhat quickly without degradation to the pond or downstream through bedrock fractures. 

5.3.2 SVOCs Fate and Transport in Groundwater 

SVOCs are generally insoluble or only slightly soluble in groundwater. SVOCs will likely adsorb to 

organic carbon present in the soils. The groundwater analytical data indicates minimal presence of 

SVOCs in groundwater, suggesting that the SVOCs are therefore not mobile and are not being conveyed 

by glroundwater flow. 

5.3.3 Metals Fate and Transport in Groundwater 

Once in the aqueous phase, the metals will be conveyed with the ambient groundwater flow. As 

groundwater migrates through the site, some of the metals will undergo transformation processes that 

result in their return to an insoluble state. Reduction-oxidation, precipitation, and adsorption reactions 

can cause the dissolved phase ions to leave the aqueous phase. 
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) However, some of these metals will continue to migrate with groundwater and will discharge to the 

~ streams and pond. As dissolved metals are discharged to the sediments, some of the metals will likely be 

adsorbed and removed from the aqueous phase because of interactions with organic materials, sulfides, 

or oxyhydroxides. 

5.4 CONTAMINANT FATE AND TRANSPORT IN SURFACE WATER AND 
SEDIMENTS 

Once site-related contaminants enter into the sediments and surface water (through erosion or 

groundwater discharge), other processes occur that affect the fate and transport of the organic chemicals 

and metals that have migrated from the site. 

Erosion of the streambank slope may result in the transport of site-related contaminants to the sediments 

immediately adjacent to the site. Some sediments may settle out further downstream, becoming 

available to the benthic organisms. As the organisms migrate off-site, some contaminants could 

biornagnify and bioaccumulate through the food chain. 

5.4.1 VOCs Fate and Transport in Surface Water and Sediments 

VOCs conveyed by groundwater that discharge to the streams and pond could accumulate in the 

sediments or be discharged directly to surface water. The VOCs in sediments are likelly to be 

biodegraded, partition to surface water, or remain bound to the organic matter present in stream 

sediments. VOCs that enter into surface water can volaitilize into the ambient air where they are degraded 

by iphotolysis or hydrolysis; remain in surface water and undergo degradation processes such as 

biodegradation, hydrolysis, or reduction-oxidation reactions; or become attenuated through dilution, 

diffusion, and advection. Low concentrations of 1 ,I ,I ,-TCA were detected in surface water and sediment, 

likely as a result of an historic release at Building 1129. 

5.4.2 SVOCs Fate and Transport in Surface Water and Sediments 

As described in Section 52.3, SVOCs are generally insoluble, are not very mobile, and are unlikely to 

migrate with groundwater to discharge into surface water and sediment. Based on the interpretation of 

analytical results, the site does not appear to be contributing SVOCs through the groundwater transport to 

the surface water or sediments that adjoin the site. Some SVOCs exist in the sediment, likely a result of 

erosional transport from site soils or input from storm drainage. 
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5.4.3 Pesticides/PCBs Fate and Transport in Surface Water and Sediments 

~ Neither pesticides nor PCBs were detected in any surface water sample; the site is not contributing either 

typle of contaminant to the stream or pond. Evaluation of analytical results indicates that the site is not 

contributing any significant pesticides presence to sediments that adjoin the site. 

5.4.4 Metals Fate and Transport in Surface Water and Sediments 

Dissolved metals that migrate with site groundwater and discharge to sediments and surface water 

undergo various transformation processes. The metal ions may be adsorbed to the organics-rich 

sediments or to the fine-grained particles in sediments. Metals bound to sediments will be clonveyed 

downstream through sediment transport processes such as mixing, advection, and sedimentation. While 

small quantities of metals appear to have been contributed by the site to sediments in adjacent surface 

water bodies, the net effect is negligible because the resultant metals concentrations are comparable to 

levels detected in the background locations. 

Unadsorbed metal ions that continue migrating into surface water will be subjected to oxidation-reduction 

reactions, attenuation through advection, dilution, diffusion, or dispersion, or may settle out as a 

precipitate after they have formed insoluble species. Based on the evaluation of analytical results, the 

site appears to be contributing metals, particularly lead, to sediment in the wetland areas. 

5.5 SUMMARY OF FATE AND TRANSPORT 

At the NUSC Disposal Area, past storage of numerous military and commercial grade items have resulted 

in the presence of the release to the site soils of VOCs (chlorinated solvents and aromatic hydrocarbons), 

SVOCs (including PAHs), PCBs, and metals. Other metals are likely a result of natural mineralization of 

the parent bedrock. Due to the combination of site-related contaminants, geologic and hydrogeologic 

conditions, and surface features, contaminants released at the site appear to have migrated into other 

environmental media (i.e., the underlying groundwater, surface water bodies and sediments). 

TCE appears to have moved from some unknown release point down through the fill directly to the 

bedrock groundwater. This direct route is likely due to a lack of an overburden aquifer, and due to the 

highly fractured nature of the bedrock. The release point may be on site or at some other upgradient 

location. Further evaluation will be needed to determine if there is an onsite source of TCE contributing to 

its presence in the site groundwater. It appears that tlhe bedrock groundwater discharges to the pond, 

(utiliz.ing a fracture zone found near MWOBB. 
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~ SVOCs, pesticides, PC& and dioxins in soils are rlelatively non-volatile organic compounds and are 

generally insoluble in water. Therefore, there is very limited leaching of these chemicals out of thle fill into 

groundwater. Leaching is minimized due to the fill being mostly above the groundwater table, and the 

isolation of the fill in some areas by asphalt paving. 

Lead present in the soil and fill may become mobilized through erosion and runoff. Based on the 

evalluation of analytical results, this metal appears to be undergoing a mechanical transport from the 

embankment near TP14, downstream through erosion and sediment movement. 
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6.0 BACKGROUND 

This section is reserved for an assessment of a baclkground soil investigation to be conducted at the 

NUSC Disposal area. In accordance with the RIDEM remediation regulations (1996), background soil 

concentrations could be determined for sites to address naturally occurring concentrations of 

conitaminants. 

Revisions of the RIDEM remediation regulations proposed in 2003 and finalized in 2004 do not contain 

such a provision for comparison of site data to background. However, the Navy’s policy on thle use of 

background chemical levels is to evaluate site contaminants against background conditions (CNO, 2004). 

Therefore, as of the publication date of this draft report, the background investigation has been planned, 

but not yet completed. 
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This section presents the methodology for and the results of the human health risk screening evaluation 

conducted for the NUSC disposal area described in Sections 1.0 through 6.0. The objective of the 

screening evaluation is to assess the need for performing a full, quantitative human health risk 

assessment for the site. This human health risk screening evaluation has been conducted in accordance 

with the work plan contained in the Work Plan for Study Area Screening Evaluation, NUSC Disposal Area 

(B&R, 1998, revised TtNUS, 2003). 

Section 7.1 and Table 7-l present an overview of the various media, exposure points, potential receptors, 

and exposure pathways evaluated in this screening evaluation. Section 7.2 outlines the method used to 

determine which of the detected chemicals at the study area are most likely to present a risk to potential 

receptors. The end result of this qualitative selection process is a list of chemicals of potential concern 

(COPCs) for each medium. Tables 7-2.1 through 7-2.5 present the list of detected chemicals at tlhe study 

area and the rationale for the selection or exclusion of each detected chemical. 

The methodologies used to determine exposure point concentrations for the selected COPCs are 

presented in Section 7.3. Tables 7-3.1 through 7-3.5 present the selected COPCs for the study area and 

their associated representative concentrations. The results of the human health screening evaluation are 

discussed in Section 7.4. A discussion of the uncertainties associated with the screening evaluation is 

presented in Section 7.5. A summary of the findings of the screening evaluation is presented in Section 

7.6. 

7.1 POTENTIAL RECEPTORS 

The potential receptors identified for the study area include current commercial workers exposed to 

surface soils and sediment, future commercial workers ,who may be exposed to sediment and soil (0 - 15 

feet) which may be brought to surface through excavation and land development, as well as potential 

future off-site residents who may be exposed to the surface water and groundwater migrating from the 

site as a primary drinking water source. The site is not currently used for residential purposes and future 

use is anticipated to be industrial. Access to the site is restricted as a secured naval facility, and 

therefore, the receptor scenarios evaluated do not include trespassers. Exposures of commercial 

workers to site-related contaminants would be through inadvertent contact. 
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i 7.2 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

~ COPCs for this human health risk evaluation are limited to those chemicals that exceed a selection 

criterion. A list of COPCs was compiled for each sampled medium at the site: sediment, surface soil (0 - 

1 feet below ground surface (bgs)), soil (0 - 15 feet bgs), groundwater, and surface water. Only validated 

data were used in this evaluation. Surface water and sediment samples collected from locations SW/SD- 

01 and SW/SD-04 are located just outside the site, in the streams feeding into the site. These sample 

results were included in the data set. Background conditions for soil and sediment have not yet been 

eva,luated. 

The following screening criteria were used to identify COPCs for direct contact exposure to sediment and 

soils: 

l EPA Region IX Preliminary Remediation Goals (PRGs) for Industrial Soil. Because land use 

surrounding the site is commercial, it is assumed that future use of the site will be commercial. 

The EPA Region IX industrial soil exposure values consider the ingestion, dermal, and inhalation 

exposure pathways. For carcinogenic chemicals, the values used for COPC screening are based 

on a IE-06 target incremental lifetime cancer risk. The criteria for non-carcinogenic chemicals 

are based on a target hazard quotient (HQ) of 1.0. For a conservative screening, these EPA 

Region IX industrial soil exposure values for non-carcinogenic chemicals were adjusted to COPC 

screening levels based on a target non-carcinogenic hazard quotient of 0.10, which is olne tenth 

of the suggested cumulative target non-carcinogenic risk for a potential receptor. 

l EPA Soil Lead Guidance. EPA Region IX and California EPA have developed PRG 

concentrations for lead based on pharmacokinetic models. The models are designed to predict 

the probable blood lead concentrations for residential as well as non-residential exposures (e.g. 

worker). The screening level used for this evaluation was selected for non-residential exposures 

(750 mg/kg). 

. Rhode island Department of Environmental Management (RIDEM) Soil Direct Exposure for 

Industrial Use. The RIDEM direct exposure soil screening values for industrial land use were 

used as potential applicable or relevant and appropriate requirements to be considered. 

The following screening criteria were used to identify COPCs for direct contact exposure to groundwater 

and surface water: 
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Federal Maximum Contaminant Levels (MCLs). MCLs are the highest level of a contaminant 

that is allowed in drinking water. The site is not currently a residential site; however, the 

groundwater and surface water sample results were evaluated with these drinking water 

screening levels to assess potential risk to residents should the land use change to residential in 

the future, and groundwater and/or surface water were to be used as the primary drinkilng water 

source for these potential future residents. 

RIDEM Direct Exposure Criteria for GrouncUwater (GA). The RIDEM direct exposure criteria 

for groundwater screening values for GA-classified water (drinking water source) were used as 

potential applicable or relevant and appropriate requirements to be considered in assessing 

potential risk to residents should the land use change to residential in the future. 

National Secondary Drinking Water Standards. Secondary standards are non-enforceable 

guidelines regulating contaminants that may cause cosmetic effects (such as skin or tooth 

discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water. The site is not 

currently a residential site; however, these secondary standards were used as potential 

applicable or relevant and appropriate requirements to be considered in assessing potential risk 

to residents should the land use change to residential in the future. 

Where there are no screening criteria for the groundwater and/or surface water contaminants, the 

chemical-specific EPA Region IX screening value for tap water was used. 

Contaminants were selected as COPCs if their calculated representative concentration exceeded any of 

the media-specific screening criteria described above. Background concentrations were not used to 

eliminate COPCs since background information is not available at this time. 

Calcium, magnesium, and potassium are considered essential nutrients and were therefore not selected 

as COPCs. Aluminum, cobalt, copper, and iron were not selected as COPCs since EPA Region I does 

not advocate quantitative risk assessment for these contaminants. Total and dissolved metals results 

were reported for the groundwater and surface water data. Both results were compared to the risk-based 

screening criteria; however, the 95% UCLs for the total metals results were used as the representative 

concentrations for contaminants that were selected as COPCs. Chromium was screened using the 

chromium VI PRG since it is considered to be more toxic than total chromium and therefore more 

conservative. 

~The contaminants 4,4’-DDD and 4,4’-DDE are breakdown products of 4,4’-DDT. While these 

icontaminants were screened individually, the 4,4’-DDD and 4,4’-DDE results were also totaled iand are 

W52043302D 7-3 CT0 849 



DRAFT 

incliuded in Tables 7-2.1 through 7-2.5 as “Total 4,4’-DDT”. For screening purposes, the EPA R,egion IX 

PRG for 4,4’-DDT was used for the total 4,4’-DDT. All positive individual Aroclor PCB results were added 

to obtain a total Aroclor value that was used for screening. There is no EPA Region IX PRG olr RIDEM 

screening criterion for total Aroclors; however, the EPA Region IX PRGs for several individual Aroclors 

are listed as 740 ug/kg. A screening value of 1,000 ug/kg was used as a conservative value to screen 

total Aroclor concentrations. 

In some cases, naphthalene was reported in both the volatile and semivolatile analyses. For screening 

purposes, the result yielding the highest representative concentration was used. The m-, o-, and p- 

xylene isomers were totaled to produce a total xylene value. There are no screening criteria for the 

xylene isomers; however, a total xylene PRG screening value does exist. Therefore, the total xylene 

concentrations were used for screening. 

Tables 7-2.1 through 7-2.5 summarize the results of ths COPC screening process as well as present the 

frequency of detection, minimum and maximum concentrations detected, and the sample location of the 

maximum detected concentration. Contaminants were selected as COPCs if their calculated 

representative concentration exceeded the selected screening criteria. 

The following contaminants have maximum concentrations that exceed the risk-based screening values 

but not the representative concentration used for screening (95% UCL): 

Sediment 

Total Aroclors 

Surf’ace Soil (0 - 1 foot) 

Indeno(l,2,3-cd)pyrene 

Total Aroclors 

@Jl(O - 15 foot interval) 

2-mlethylnaphthalene 

Carbazole 

Chrysene 

i Dibenzofuran 

:Diethylphthalate 
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Fluloranthene 

Phenanthrene 

Pyrene 

Total Aroclor 

Lead 

Managanese 

The maximum concentrations for these contaminants appear in bold on Tables 7-2.1 through 7-2:3. 

The methods used for calculating the representative concentrations as well as the reasonable maximum 

exposure (RME) and central tendency exposure (CTE) concentrations are described in the following 

section. 

7.3 CALCULATION OF EXPOSURE POINT CONCENTRATIONS 

The exposure point concentration (EPC) is generally defined as the 95 percent upper confidence limit 

(UCL) on the mean and is calculated using the latest risk assessment guidance from EPA (Calculating 

the Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites, December 

2002). A value of one-half the detection limit is substituted for non-detected values in the calculation. 

The average of the field duplicate pair results was used in the calculation as well. 

For this screening evaluation, the distribution of the data from each sampled medium was detsermined 

using the Shapiro-Wilk W-Test. When the results of the test showed a normal distribution, the Students-t 

Test was used to calculate the UCL. If the data were lognormal, the Land’s Method for Lognormal 

Distributions was used to calculate the UCL. For data with undefined distributions, the non-parametric 

Standard Bootstrap Procedure was used to calculate the UCL, using the ProUCL software. The 

distribution-appropriate 95% UCL was compared to the maximum detected concentration. If the 95% 

UCL was greater than the maximum detected concentration, the maximum detected concentration was 

reported as the representative concentration and EPC for the RME, and the lesser of maximum and 

arithmetic average concentration was used as the EPC for the CTE. If the 95% UCL was less than the 

maximum detected concentration, the calculated 95% UCL was used as the screening concentration and 

reported as the EPC for both the RME and the CTE. In a full, quantitative risk assessment, the CTE 

scenario uses average values for exposure parameters and represents an “average case” exposure 

scenario. The RME scenario uses maximum values for exposure parameters and represents a 

“reasonable worst case” exposure scenario. The RME scenario is intended to provide an upper bound 

~ estirnate of the possible risk. 
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Tables 7-3.1 through 7-3.5 present the medium-specific EPCs for both RME and CTE scenarios for each 

COPC. 

7.4 SCREENING EVALUATION RESULTS 

The risk-based screening values used in this evaluation represent concentrations of contaminants above 

whilch unacceptable risks may be possible under the conditions evaluated in a full risk assessment. 

Therefore, it is anticipated that the medium-specific contaminants listed below may require further 

evaluation to determine whether or not they represent unacceptable risks to their potential receptors. 

Sediments -- 

The following chemicals were identified as direct exposure sediment COPCs and may contribute to 

unacceptable risks to current and future commercial workers: 

. PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene) 

l Metals (arsenic, lead, manganese) 

There were no volatile or pesticide/PCB contaminants exceeding the risk-based screening criteria in the 

sediments (Table 7-2.1). The volatile compound 4-isopropyltoluene was detected in one of the nine 

sediiment samples collected, in one of the streams feeding into the site, at location DA-SW/SD-01, at a 

concentration of 0.70 ug/kg. There were no other contaminants exceeding screening criteria in the 

sediments at this location. There is no screening criterion for 4-isopropyltoluene; however, since it was 

detected infrequently, it is not anticipated that the omission of this chemical from a~quantitative risk 

assessment, if one were performed, would have a significant effect. 

Based on the chemical-specific representative concentration to screening concentration ratios, it is 

expected that benzo(a)pyrene and arsenic would be the main contributors to the carcinogenic risk and 

lead1 and manganese would be the main contributors to non-carcinogenic risks due to sediment e.xposure 

at this site. 

Surface Soil (0 - 1 foot) 

,The following chemicals were identified as direct exposure surface soil COPCs and may contribute to 

~ unacceptable risks to current commercial workers: 
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I 
I l PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene) 

I . Metals (arsenic) 

There were no volatile or pesticide/PCB contaminants exceeding risk-based screening criteria in the 

surface soil samples (Table 7-2.2). The volatile compound 4-isopropyltoluene was detected in one of the 

‘I 5 surface soil samples collected, at sample location DA-TP-01, at a concentration of 260 ug/kg. There 

were no other contaminants exceeding screening criteria in the surface soil at this location. There is no 

screening criterion for 4-isopropyltoluene; however, since it was detected infrequently, it is not anticipated 

that the omission of this chemical from a quantitative risk assessment, if one were performed, would have 

a significant effect. 

The chemical-specific representative concentration to screening concentration ratios indicate that 

benzo(a)pyrene would be the main contributor to carcinogenic risk due to exposure to surface soil at this 

site. Total Aroclors would also be a large contributor to the carcinogenic risk if maximum detected 

concentrations were used in the COPC screening process rather than the calculated representative 

concentrations, Non-carcinogenic COPCs were not selscted for the surface soil. 

Soil (0 - 15 foot interval) 

The following chemicals were identified as direct exposure soil COPCs and may contribute to 

unacceptable risks to current and future commercial workers: 

. PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, naphthalene) 

o Metals (arsenic) 

The volatile compound 4-isopropyltoluene was detected in seven of the 65 soil samples collected, at 

sample location DA-SB-04, at a maximum concentration of 6400 ug/kg, and a 95% UCL of 417 ug/kg. 

There were no other contaminants exceeding screening criteria in the soil at this location (Table 7-2.3). 

There is no screening criterion for 4-isopropyltoluene; however, it is not anticipated that the omission of 

this chemical from a quantitative risk assessment, if one were performed, would have a significant effect. 

,The semivolatile compound 4,6-dinitro-2-methylphenol was detected in one of the 65 soil samples 

collected at the site, at location, DA-TP-14, at a concentration of 260 ug/kg. There is no screening 

~ criterion for this compound. The remaining semivolatiles detected that exceeded screening criteria were 
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not located at this location. Due to its infrequent detection, it is not anticipated that the omission of this 

( chemical from a quantitative risk assessment, if one were performed, would have a significant effect. 

The chemical-specific representative concentration to screening concentration ratios indicate that 

benzo(a)pyrene and dibenzo(a,h)anthracene would contribute most to the carcinogenic risk and 

naphthalene would be the main contributor to the non-carcinogenic risk from soil exposure at this site. 

Groundwater 

The following chemicals were identified as direct exposure groundwater COPCs and may contribute to 

una,cceptable risks to future residents: 

l Volatiles (tetrachloroethene, trichloroethene) 

l Metals (arsenic, cadmium, manganese) 

Risk-based screening criteria were available and used to screen all contaminants detected in the 

groundwater at the site (Table 7-2.4). 

The chemical-specific representative concentration ,to screening concentration ratios suggest that 

trichloroethene would be the main contributor to carcinogenic risk and manganese would contribute most 

to non-carcinogenic risk due to exposure to the groundwater at this site. 

WFace water 

The following chemicals were identified as direct exposure surface water COPCs and may contribute to 

unacceptable risks to future residents: 

0 Metals (manganese, molybdenum, thallium) 

l Pesticides (dieldrin) 

Risk.-based screening criteria were available and used to screen all contaminants detected in the surface 

waters at the site (Table 7-2.5). 
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The chemical-specific representative concentration to screening concentration ratios suggest that dieldrin 

’ would be the main contributor to carcinogenic risk and manganese would contribute most to non- 

carcinogenic risk due to exposure to the surface water at this site. 

7.5 UNCERTAINTY ANALYSIS 

Uncertainty in the selection of COPCs is associated with the current status of the predictive databases 

and the procedures used to include or exclude chemicals of concern. For instance, using the 95% UCL 

or tlhe maximum detected concentration if the 95% UCL exceeded the maximum detected concentration 

as the representative concentration, as opposed to using the maximum detected concentration, may have 

impacted the selection or exclusion of COPCs since the representative concentrations are always less 

than or equal to the maximum detected concentrations. Using the maximum detected concentrations in 

this screening process may have identified more contaminants as COPCs. Tables 7-2.1 through 7-2.5 

indicate where the maximum detected concentration exceeds the screening level but the representative 

concentrations do not by bolding the maximum detected concentration. 

Measurement uncertainty may exist due to variance attributed to sampling techniques and laboratory 

analysis of contaminants. The screening evaluation reflects the accumulated variances of the individual 

values used. 

The 95% UCL values calculated for the sediment, groundwater, and surface water data are based on 

data sets of less than 10 samples. Therefore, the confidence in the UCL values is lower than those 

reported from larger data sets. 

7.6 SCREENING EVALUATION SUMMARY 

The following contaminants may contribute to elevated health risks to current and/or future 

industrial/commercial workers exposed to sediment at the site: 

. Benzo(a)anthracene 

. Benzo(a)pyrene 

. Benzo(b)fluoranthene 

* Dibenzo(a,h)anthracene 

l Arsenic 

. Lead 

. Manganese 
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The following contaminants may contribute to unacceptable health risks to current and/or future 

, commercial workers at the site exposed to soil: 

l Benzo(a)anthracene 

l Benzo(a)pyrene 

l Benzo(b)fluoranthene 

l Benzo(k)fluoranthene 

l Dibenzo(a,h)anthracene 

l Indeno(l,2,3-cd)pyrene 

l Naphthalene 

l Arsenic 

The following contaminants may contribute to unacceptable health risks to future residents downgradient 

of the site who may be exposed to groundwater or surface water from the site: 

l Tetrachloroethene 

o Trichloroethene 

l Dieldrin 

l Arsenic 

l Cadmium 

l Manganese 

l Molybdenum 

l Thallium 

Benio(a)pyrene, dibenzo(a,h)anthracene, and arsenic would most likely be the main contributors to 

carcinogenic risks while manganese, and naphthalene are expected to contribute most to the non- 

carcinogenic risks due to current and/or future soil/sediment exposure at this site. Trichloroethene and 

dieldrin would most likely be the main contributors to carcinogenic risk due to groundwater and surface 

water exposure, respectively, and manganese the main contributor to non-carcinogenic risk due to 

groundwater and/or surface water exposure at this site. 

Due to the findings of this risk screening evaluation, the contaminants identified, and the screening level 

exposure point concentration values, a full, quantitative human health risk assessment is appropriate for 

this site, in conjunction with a remedial investigation. 
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8.0 ECOLOGICAL RISK ASSESSMENT 

8.1 INTRODUCTION 

The goal of this Ecological Risk Assessment (ERA) is to determine whether adverse ecological impacts 

are present as a result of exposure to chemicals released to the environment through historical activities 

at Naval Undetwater Systems Center (NUSC) Disposal Area in Middletown, Rhode Island. This ERA 

contains information that will enable risk managers to conclude either that ecological risks at the site are 

most likely negligible, or that further information is necessary to evaluate potential ecological risks at the 

site. 

The ERA methodology follows guidance presented in the following guidance documents: 

. Final Guidelines for Ecological Risk Assessment [United States Environmental Protection Agency 

(USEPA), 19981. 

. Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (USEPA, 1997). 

l Navy Policy for Conducting Ecological Risk Assessments [Department of Navy (DON), 19991. 

Figure 8-1 is the Ecological Risk Assessment Tiered Approach. 

This ERA consists of Steps Ii 2, and 3a of the eight steps required by the above guidance documents. 

The first two steps are the screening-level ecological risk assessment (SERA), where conservative 

explosure estimates are compared to screening-level and threshold toxicity values. Step 3a is the first 

step in the baseline ecological risk assessment (BERA) and consists of refining the conservative 

assumptions following Steps 1 and 2. Step 3a consists of a refinement of the conservative exposure 

assumptions to further focus the ERA process on the chemicals of greatest concern at a site. 

8.2 PROBLEM FORMULATION 

Problem formulation is the first phase of an ERA and1 discusses the goals, breadth, and focus of the 

assessment. It includes general descriptions of the NUSC Disposal Area with emphasis on the habitats 

1 and ecological receptors present. This phase also involves characterization of site-related chemicals, 

~ chemical sources, migration routes, and an evaluation of routes of chemical exposure. 
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8.2,.1 Environmental Settinq 

Section 3 of this report presents a detailed description of the terrestrial and aqueous habitats present at 

the NUSC Disposal Area. The following presents a summary of that information. 

The NUSC Disposal Area (the site) is located on the northwestern edge of the NUSC. The site occupies 

approximately 5 acres north of Building 1170 and Cunningham Street (Figure I-l, l-2). 

The site can be physically described as fill area, an elevated stream embankment area which borders a 

pond and a stream, (Deerfield Creek) and the associated wetlands. A golf course abuts the site to the 

northeast. A second small stream also flows through the northern portion of the site in an e,ast-west 

direction. The stream originates from the golf course northeast of the site. This small stream joins 

Deerfield Creek and flows into the pond. The pond discharges through a dam/culvert system which, in 

turn, discharges to Narragansett Bay, at a point south of McAllister Point‘Landfill (Figure l-l). Habitats 

thmughout and adjacent to the site are characteristic of fragmented, developed landscapes of lightly 

industrialized or commercial areas. Approximately 30% of the site is covered by pavement, but the 

remaining area provides some habitat value. 

The pond is considered an open water habitat with some emergent vegetation along the edge. Along the 

stream is a low-lying wet area with vegetation typical of a stream environment. Most of the mature trees 

are present along the embankment of the stream valley, with sporadic trees within the strearn valley 

basin. 

The upland areas (North Meadow and South Meadow) are mainly open grassland with some dense 

groundcover of herbaceous plants. The surrounding area consists of more woody shrubs, saplings, and 

trees. The storage area is paved with asphalt and does not provide habitat or beneficial ecological 

functions. 

The site consists of highly fragmented habitat, large open paved areas with chain-link fence aroulnd most 

of the area, and minimal quality habitat. Therefore, the range of terrestrial, wetland, and avian species 

expected to utilize the site is somewhat limited. However, the dense vegetation in the area does provide 

cover, foraging, and breeding/nesting areas for birds, mammals, reptiles, and amphibians that do not 

require large home ranges. The pond and streams provide important freshwater sources for wildlife, and 

migratory birds are expected to use the area during migration. 
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8.2.2 Potential Sources of Contamination 

I The Initial Assessment Study (IAS) report (Envirodyne, d 983) identified areas where ipotential 

contamination from past waste disposal or handling practices may pose environmental risks. The NUSC 

Dislposal Area was reviewed under the IAS. 

Relatively little historical information is available on the NUSC Disposal Area other than its reported use 

for disposal of scrap lumber, tires, wire, cable, and empty paint cans for an unspecified period1 of time 

(Envirodyne, 1983). In several of the test pits, conducted as part of this SASE, metal drum debris with 

tar-like residue, corroded paint cans, asphalt, roofing tar paper, etc. were found (Section 4 of this Report). 

Items such as these that were disposed of in the soil across the site could be both an historic and 

continuing source of contaminant releases, 

8.2.3 Potential Exposure Pathwavs 

In general, chemicals released from materials used as fill in terrestrial areas can initially contaminate 

surface soils. Natural precipitation can then cause the chemical contaminants to leach downward into 

subsurface soils and groundwater. Discharge of the groundwater can result in the contamination of 

surface water and sediment inhabited by aquatic receptors. Erosion of the surface soil can also carry 

contaminants directly to wetland areas. Eroded surfaces are currently present at this site and may have 

been more prevalent in the past when vegetation did not cover the site as thoroughly. However, at this 

point in time the area is well vegetated and surface soil runoff is not very prevalent. 

8.2.3.1 Surface Soil 

Terrestrial ecological receptors such as plants, soil invertebrates, mammals, birds, and reptiles can be 

exposed to contaminated surface soil through direct contact as they search for food and burrow into the 

soil. Mammals, birds, and reptiles can also ingest contaminated surface soil and food items in which 

contaminants have accumulated. Some terrestrial receptors such as burrowing mammals or deep-rooted 

trees could be exposed to shallow layers of contaminated subsurface soils or to shallow groundwater. 

However, most terrestrial receptors are not substantially exposed to subsurface soils greater than 2 feet 

in depth, or to groundwater that has not dischargecl to surface water, so these pathways are not 

evaluated in this ERA. 
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8.2.83.2 Sediment 

I Aquatic ecological receptors, such as fish, benthic invertebrates, reptiles, and amphibians, can be 

exposed to sediment contamination through direct contact and incidental sediment ingestion. Terrestrial 

wildllife may also be exposed to the sediment, although to a lesser degree through direct contact and 

incildental sediment ingestion. Terrestrial vertebrates, such as piscivorous wildlife, may be exposed to 

contaminated sediment through ingestion of aquatic prey (i.e., fish). 

8.2.3.3 Surface Water 

Aquatic ecological receptors, such as fish, benthic invertebrates, reptiles, and amphibians, can be 

exposed to surface water contamination through direc$ contact and surface water ingestion. Terrestrial 

wildlife may also be exposed to the surface water through direct contact and surface water ingestion. 

8.2.4 Endpoints 

8.2.4.1 Assessment Endpoints 

Assessment endpoints are explicit expressions of the environmental value that is to be protected 

(USEPA, 1997a). The selection of these endpoints is based on the habitats present, the migration 

pathways of probable contaminants, and the routes that contaminants may take to enter receptors. 

The habitats present at the NUWC Disposal Area consist of terrestrial habitats such as forested and open 

areas with grasses and shrubs and aquatic habitats consisting of streams, wetlands, and ;a pond. 

Therefore, the assessment endpoints include the protection of the following groups of receptors from 

adverse effects of contaminants on their growth, survival, and reproduction: 

. Carnivorous birds and mammals 

- Insectivorous birds and mammals 

- Piscivorous birds and mammals 

. Herbivorous birds and mammals 

l Soil invertebrates 

l Benthic invertebrates 

. Fish and other aquatic organisms 

. Terrestrial vegetation 

I 
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The following paragraphs present the selection of the assessment endpoints listed above for this ERA 

1 Carnivorous Birds and Mammals - Carnivorous birds and mammals consume invertebrates, fish, and 

other mammals and birds. These animals are considered first-level carnivores and they serve as a food 

source for higher trophic level carnivores. Piscivorous birds and mammals also are present along the 

streams and pond near the site. Carnivorous birds and mammals that feed on other birds and mammals 

are at the top of the food chain, but they are less densely distributed than first-level carnivores because 

they require a larger area to hunt for their food. All of the carnivores may be exposed to and accumulate 

contaminants that are present in the food items they consume. 

Herbivorous Birds and Mammals - Herbivorous birds and mammals (animals that consume only plant 

tissue) may forage at the site. Their role in the community is essential because, without them, higher 

trophic-level animals could not exist. These animals can be exposed to and accumulate contaminants 

that are present in the plants they consume. 

SoiJ invertebrates - Soil invertebrates include earthworms, the juvenile stages of many insects, and other 

small organisms that directly inhabit the surface soil. These organisms are expected to be present in the 

soil in terrestrial habitats at the site. Soil invertebrates promote plant growth by aiding in the formation of 

soil and through redistribution and decomposition of organic matter. Soil invertebrates also serve as a 

food source for many mammals and birds. Contaminants can bioaccumulate from the soil into the tissues 

of sloil invertebrates used as a food source by mammals and birds. 

bthic Invertebrates - Benthic invertebrates serve as a food source for higher trophic level organisms 

(i.e., fish, amphibians, birds, mammals). They also can accumulate some contaminants, which c:an then 

be transferred to higher trophic level organisms that consume invertebrates. Benthic macroinvertebrates 

are present in the sediments within streams, wetlands, and pond near the site. 

&hi - Fish are present in the streams and pond near the NUSC Disposal Area. Fish feed primarily on 

invertebrates, plants, and/or other fish. Fish are exposed to and can accumulate contaminants from the 

foocl items they consume or from the surface water/sediment in which they live. 

‘J&-restrial Veqetation - Terrestrial vegetation at the site consists of herbs (grasses, rushes, ferns, and 

other non-woody plants), shrubs, woody vines, and trees. These plants serve as a source of food and 

shelter for many organisms and help prevent soil erosion and excessive surface runoff. Plants can also 

bioaccumulate some chemical contaminants from the soil that can then be transferred to organisms that 

feed1 on the plant tissue. 
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) USEPA guidance (USEPA, 1997a) states that “it is not practical or possible to directly evaluate risks to all 

~ of the individual components of the ecosystem at a site. Instead, assessment endpoints focus the risk 

~ assessment on particular components of the ecosystem that could be adversely affected by contaminants 

from the site.” Therefore, the ERA will focus on the endpoints tending to yield the highest risks, which 

should account for endpoints that have lower risks. 

Large carnivorous birds and mammals were not selected as assessment endpoints because their home 

range is much larger than the site and most of their food would come from other locations. Risks are 

likely to be greater to small mammals and birds that obtain all of the food from the site. Although 

amphibians and reptiles are likely to be present in and along the streams and pond near the site, they 

were not selected as assessment endpoints because of the general lack of toxicity information and the 

lack of methods to evaluate their exposure to contaminants. Finally, aquatic and semi-aquatic plants 

were not selected as assessment endpoints because there is limited toxicity data to evaluate potential 

risks to these receptors. 

8.2.4.2 Measurement Endpoints 

Measurement endpoints are estimates of biological impacts (e.g., mortality, growth, reproduction) that are 

useid to evaluate the assessment endpoints. The following measures of effects were used to evaluate the 

assessment endpoints, where appropriate: 

. Decreases in survival, reproduction and growth of plants, soil/benthic invertebrates, and fish were 

evaluated by comparing chemical concentrations in surface soil, sediment, and surface water to 

screening values designed to be protective of ecological receptors. 

. Decreases in survival and reproduction of birds and mammals were evaluated by comparing 

estimated ingested doses of contaminants in surface soil, sediment, surface water, plants, fish, 

and/or invertebrates to no observed adverse effects levels (NOAELs) and lowest observed 

adverse effects levels (LOAELs). 

8.2.4.3 Selection of Receptor Species 

Many receptors in the soil and surface water environments at the site are adequately described in general 

categories such as soil invertebrates, benthic invertebrates, vegetation, and fish. This is due to the 

nature of the threshold values, effects values, or criteria that are typically used to characterize risk for 

i such organisms. For vertebrate receptors, selection of a particular species is required so that intake 

~throiugh eating and drinking can be estimated. To be conservative, chosen representative species have 
1 
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small home ranges. The availability of exposure parameters such as body mass, feeding r,ate, and 

i drinking rate also are factors in selecting surrogate species. The following surrogate species were used 

~ for the food chain modeling, which is further discussed in Section 8-4: 

. Herbivorous mammal: Meadow vole 

* Herbivorous bird: Bobwhite quail 

. Insectivorous mammal: Short-tailed shrew 

l Insectivorous bird: American robin 

. Piscivorous mammal: Raccoon 

. Piscivorous bird: Great blue heron 

Receptor profiles for the above species are presented in Appendix G.I. 

8.2.4.4 Conceptual Site Model 

A conceptual site model (CSM) in ERA problem formulation is a written description of predicted 

relationships between ecological entities and the stressors to which they may be exposed (USEPA, 

1998). The CSM consists of two primary components: predicted relationships among stressor, exposure, 

and assessment endpoint response, and a diagram that illustrates the relationships (USEPA, 1998). 

Figure 8-2 is a pictorial presentation of these relationships. At the NUSC Disposal Area, the source of the 

chemicals is presumably from elements of the fill that was disposed at the site. Therefore, the immediate 

exposure medium is the surface of that fill, represented, in part by surface soil. Terrestrial plants, 

invertebrates, and vertebrates are exposed to the surface soil by direct contact and ingestion of soil and 

other food items. Contaminants can also infiltrate into the groundwater, which is then released to the 

surface water where it also contaminates the sediment. Overland runoff or erosion leads to 

contamination of the surface water as well. Aquatic and semi-aquatic vegetation, benthic invertebrates, 

and vertebrates are exposed to the surface water and sediment by direct contact and/or ingestion of 

sediment and surface water and other food items. Terrestrial vertebrates may be exposed to chemicals 

found in the air via inhalation. Although this pathway is possible, it is not a significant pathway and is not 

evaluated in this ERA. 

8.3 ECOLOGICAL EFFECTS EVALUATION 

The preliminary ecological effects assessment is an investigation of the relationship between the 

lexposure to a chemical and the potential for adverse effects resulting from exposure. In this step, 

/screening levels for toxicity of the chemicals to ecological receptors are compiled. 
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8.3.1 Terrestrial Plants/Invertebrates and Benthic Invertebrates 

Potential risks to terrestrial plants/invertebrates and benthic invertebrates resulting from exposure to 

chemicals were evaluated by comparing chemical concentrations to ecological screening levels. 

Appendix G.2 provides the sources for the screening levels that were used for this ERA to evaluate 

potential risks to ecological receptors. These toxicity values are expressed in units of concentration 

because the media of concern are in direct contact with the terrestrial plants/invertebrates and benthic 

invertebrates. 

8.3.2 Terrestrial Wildlife 

Risk to terrestrial receptors for exposure to chemicals of potential concern (COPCs) in surface soil, 

sediment, and surface water were determined using food chain models to estimate the Chronic Daily 

Intake (CDI) and compare the CDI to toxicity reference values (TRVs) representing acceptable daily 

dosles in mg/kg-day. The TRVs were developed from NOAELs and LOAELs obtained from wildlife 

stuclies, if available. The majority of the TRVs were obtained from the ORNL Toxicological Benchmarks 

forWildlife: 1996 Revision (Sample et al., 1996) and supplemented with other toxicity information when 

neclessary. Only chemicals considered to be important bioaccumulative chemicals by USEPA (USEPA, 

2000) were included in the food chain model. Appendix G.3 presents the TRVs for the mammals and 

birds that were used in the ERA and the sources of the TRVs. 

8.4 CHARACTERIZATION OF EXPOSURE 

This portion of the ERA includes identification of contaminant concentration data used as the exposure 

point concentrations (EPCs) to represent ecological exposure in various media. Terrestrial plants and 

invertebrates are exposed to chemicals in the surface soil, and aquatic receptors are exposed to 

chemicals in the surface water and sediment through ingestion and/or direct contact. Maximum 

concentrations were used as the EPCs for comparison to the screening values in order to select COPCs. 

Total exposure of terrestrial wildlife to COPCs in soil, surface water, and sediment (and associated food 

items such as plants, invertebrates, and fish) were determined for the surrogate wildlife species listed in 

Section 8.2.4.3 using the following equation: 

CDI= [(Cf*If)+(Cs*Is)+(Cw*Iw)]*H 
BW 
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~ CDI 
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cs 

cw 

If 

IS 

IW 

H 

BW 

DRAFT 

Chronic daily intake (mglkg-day) 

Contaminant concentration in food - (see discussion below) 

Contaminant concentration in surface soil or sediment (mg/kg) 

Contaminant concentration in surface water (ug/L) 

Food ingestion rate (kg/day) 

Incidental surface soil or sediment ingestion rate (kg/day) 

Incidental surface water ingestion rate (L/day) 

Portion of food intake from the contaminated area (unitless) 

Body weight (kg) 

Contaminant concentrations in food items for insectivorous and herbivorous receptors were calculated as 

follows using soil to invertebrate or plant bioaccumulation factors (BAFs) from published sources: 

Cf =Cs*BAF 

Whlere: 

Cf = Contaminant concentration in food (mg/kg) 

cs = Contaminant concentration in surface soil (mg/kg) 

BAF = Biota-soil bioaccumulation factor (unitless) 

Contaminant concentrations in food items for piscivorous receptors were calculated as follows using 

sediment to fish bioaccumulation factors from published sources: 

Cf =Cs”BAF 
% L 

or BSAF*- 
%TOC 

Where: 

Cf = Contaminant concentration in food (mg/kg) 

cs = Contaminant concentration in sediment (mg/kg) 

BAF = Biota-sediment bioaccumulation factor (for inorganics)(unitless) 

BSAF = Biota-sediment bioaccumulation factor (for organics)(unitless) 

%L = Percent lipids [I 4.24% (dry weight) for fish] 

%TOC = Percent total organic carbon (TOC) (average TOC for the site) 

The exposure assumptions (i.e., ingestion rate, body weight) were obtained primarily from the Wildlife 

1 Exposure Factors Handbook (USEPA, 1993) with other sources used as necessary. Table 8-I 
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/ summarizes the exposure factors that were used for the food chain model and Appendix G.l presents the 

/ deriivation of those parameters. Note that food ingestion rates are on a dry weight basis. The sources of 

1 the BAFs and biota-sediment bioaccumulation factors (BSAFs) are presented in Appendix G.4. 

Contaminants that do not have BAFs or BSAFs were assigned a default value of 1 .O. 

The following input parameters were used in the CDI equation for the surrogate species: 

. Maximum surface soil, sediment, and surface water concentrations 

. Maximum BAFs and BSAFs 

. Conservative receptor body weights and ingestion rate 

For refining the conservative exposure assumptions in Step 3a (see Section 8.6), the following input 

parameters were used: 

l Average surface soil, sediment, and surface water concentrations 

l Average BAFs or BSAFs 

o Average receptor body weights and ingestion rates 

8.5 RISK CHARACTERIZATION 

The risk characterization is the final phase of an ERA that compares exposure to ecological effects. It is 

at tlhis phase that the likelihood of adverse effects occurring as a result of exposure to a stressor was 

evaluated. An ecological effects quotient (EEQ) approach was used to characterize the potential risk to 

ecological receptors. This approach characterizes the potential effects by comparing exposure 

concentrations/doses to effects data. When EEQ values exceed 1.0, it is an indication that ecological 

receptors are potentially at risk; additional evaluation or data may be necessary to confirm with greater 

certainty whether ecological receptors are actually at risk, especially since most benchmarks are 

devleloped using conservative exposure assumptions and/or studies. The EEQ value should not be 

construed as being probabilistic; rather, it is a numericaU indicator of the extent to which an exposure point 

concentration exceeds or is less than a benchmark. 

The EEQs for surface soil receptors were calculated as follows 

EEQ = css 
SSSL 
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where: 

EEQ = Ecological Effects Quotient (unitless) 

css = Contaminant concentration in surface soil (ug/kg or mg/kg) 

SSSL = Surface soil screening level (ug/kg or mg/kg) 

The EEQs for aquatic receptors were calculated as follows: 

EEQ = d?!i or - 
Csd 

SWSL SdSL 

where: 

EEQ = Ecological Effects Quotient (unitless) 

csw = Contaminant concentration in surface water (ug/L) 

Csd = Contaminant concentration in sediment (ug/kg or mg/kg) 

SWSL = Surface water screening level (ug/L) 

SdSL = Sediment screening level (ug/kg or mg/kg) 

The EEQ for the terrestrial wildlife model was calculated as follows: 

CDI 
EEQ=- 

TRV 

where: 

EEQ = Ecological effects quotient (unitless) 

CDI = Chronic daily intake dose (mg/kg-day) 

TRV = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day) 

8.51 Selection of Contaminants of Potential Concern 

The final part of the screening evaluation is selection of COPCs. Chemicals that are not selected as 

COPCs are assumed to present negligible risk to ecological receptors and are not considered for further 

evalluation in the ERA. Chemicals that are retained as COPCs are evaluated further in Step 3a to 

determine if they are carried through as chemicals of concern (COCs). Ecological COPCs were selected 

using the following procedures: 

. Chemicals with EEQs greater than 1 .O (using screening values) were retained as COPCs for 

further evaluation because they have a potential to cause risk to ecological receptors. 
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. Chemicals with EEQs greater than 1.0 based on the food chain model using NOAELs were 

retained as COPCs because they have the potential to cause risk to higher trophic level 

mammals and birds. 

. Chemicals without screening values were retained as COPCs but are only evaluated qualitatively. 

. Calcium, magnesium, potassium, and sodium were not retained as COPCs because they are 

essential nutrients that can be tolerated by living systems even at high concentrations. No 

evidence indicates that these chemicals are related to site operations, and they are not 

considered hazardous chemicals. 

8.5.1.1 Risks to Terrestrial Invertebrates and Plants 

Tablle 8-2 presents the chemicals that were retained as COPCs in surface soil. Seven volatile organic 

chemicals (VOCs), four semivolatile organic chemicals (SVOCs), and one metal were retained as COPCs 

because no toxicity information was available. Twelve SVOCs [plus total polycyclic aromatic 

hydrocarbons (PAHs)], three pesticides (plus total DDTs), and nine metals were retained as COPCs 

because the maximum concentrations exceeded the surface soil screening levels (SSSLs). 

8.5.1.2 Risks to Benthic Invertebrates 

Sediment 

Table 8-3 presents the chemicals that were retained as COPCs in sediment. Three VOCs, three SVOCs, 

and two metals were retained as COPCs because no toxicity information was available. Two VOCs, 

sixteen SVOCs [plus high molecular weight (HMW), low molecular weight (LMW), and total PAlis], two 

pesticides, two polychlorinated biphenyls (PCBs) (plus total PCBs), and twelve metals were retained as 

COPCs because the maximum concentrations exceeded the sediment screening levels (SdSLs), 

Surface Water 

Table 8-4 presents the chemicals that were retained as COPCs in surface water. Bis(2- 

ethylhexyl)phthalate, two pesticides, and four metals were retained as COPCs because the maximum 

concentrations exceeded the surface water screening levels (SWSLs). 
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1 8.5.1.3 Risks to Terrestrial Wildlife 

~ Of the detected chemicals, fifteen SVOCs, four pesticides, three PCBs, and ten metals were considered 

important bioaccumulative chemicals. They are designated as “BIO” on tables 8-2 and 8-4. Tables 8-5 

and 8-6 summarize the results of the conservative inputs food chain modeling. Appendix G.5 presents 

the calculation worksheets. After performing the food chain modeling using maximum concentrations and 

conservative input parameters, the following results were found: 

l Soil herbivorous receptors - Six metals were retained as COPCs because the NOAEL EEQs 

were greater than 1 .O in the conservative scenario food chain model (see Table S-5). 

. Soil insectivorous receptors - Four PAHs, two pesticides, Aroclor-I 254, Aroclor-I 260, Aroclor- 

1268, and eight metals were retained as COPCs because the NOAEL EEQs were greater than 

1 .O in the conservative scenario food chain model (see Table 8-5). 

. Piscivorous receptors - Two PAHs, two pesticides, Aroclor-1260, Aroclor-1268, and four metals 

were retained as COPCs because the NOAEL EEQs were greater than 1 .O in the conservative 

scenario food chain model (see Table 8-6) 

8.6 STEP 3A REFINEMENT 

Step 3a consists of a refinement of the conservative exposure assumptions/concentrations to evaluate 

the potential risks to ecological receptors (i.e., plants, invertebrates, and wildlife receptors). The objective 

of the Step 3a evaluation is to further reduce the number of chemicals that are retained as COPCs in 

order to focus additional efforts on chemicals that are of major ecological concern. 

8.6.1 Terrestrial Plants and Invertebrates 

Table 8-2 lists chemicals that were retained as COPCs that will be further evaluated in the fiollowing 

sechons. 

Seven VOCs in the surface soil samples were retained as COPCs because screening levels were not 

available for those chemicals. Generally, VOCs are not considered toxic to plants and invertebrates at low 

concentrations as indicated by the relatively high screening levels for xylenes (I ,000 ug/kg) as well as 

other VOCs that were not detected in the soil (i.e., benzene-5,000 ug/kg, ethylbenzene-1,200 ugJkg, and 

trichloroethene-3,000 ug/kg [CCME, 19971). With the exception of one detection of 1,600 ug/kg for 1,2,4- 

trimlethylbenzene (under pavement), the concentrations of the VOCs are all below 1,000 ug/kg. 
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~ Therefore, the concentrations of the VOCs are unlikely to cause risks to terrestrial plants or invertebrates. 

~ Also, the VOCs were detected relatively infrequently in the soil samples (between l/15 and 3/15 

1 samples). For these reasons, VOCs are not chemicals of ecological concern that warrant further 

evaluation at this site. 

PAHs are the primary chemicals of ecological concern for this site (for the SVOCs). Twelve SVOCs (all 

PAHs) were retained as COPCs in the soil because they were detected at concentrations that exceeded 

screening levels for risks to plants or invertebrates while four SVOCs (non-PAHs) did not have screening 

levels. Of the four non-PAH SVOCs, 3,3-dichlorobenzene, and dibenzofuran were detected infrequently 

across the site (l/l 5 samples) while benzoic acid and carbazole were detected more frequently (5/l 5 and 

7/15 samples, respectively). Since the elevated detlections of carbazole correspond to the elevated 

detections of the PAHs, risks from carbazole will be accounted for by evaluating risks from PAHs. 

Benzoic acid does not appear to be site related because the elevated detections do not correspond to 

elevated detections of other chemicals. Therefore, although there may be potential risks from the non- 

PAH SVOCs, the lack of toxicity data for those chemicals will limit the evaluation of risk for those 

chemicals. PAHs, on the other hand, were detected in several samples across the site at concentrations 

that exceeded screening levels. For those reasons, PAHs are the only SVOCs that are considered 

chemicals of ecological concern for further evaluation at the site. 

Although three pesticides were retained as COPCs because they were detected at concentrations that 

exceeded screening levels, they are not considered chemicals of ecological concern for further evaluation 

at the site. They were only detected in 1 of 15 samples each, at relatively low concentrations (~250 

ug/kg), and were surrounded by nearby samples in which those pesticides were not detected. Therefore, 

they are not widespread across the site. 

Ten metals were retained as COPCs because their maximum detections exceeded screening Ilevels or 

screening levels were not available, however, potential risks are limited to a few samples. Aluminum and 

iron are typically not considered to be toxic to terrestrial plants or invertebrates because their 

bioavailability is low. Chromium, mercury, and vanadium were detected at concentrations exceeding the 

conservative screening levels, however, their maximum detections were not greater than Canadian Soil 

Quality Guidelines (SQG) (CCME, 1997) which were developed to protect plants and invertebrates. The 

Canadian SQGs were used in this Step 3a refinement to focus the list of chemicals to the chemicals that 

have the greatest potential to cause risks. Because most of the conservative screening values are very 

low, they do not provide much utility in refining the list of chemicals. Copper and zinc were only cletected 

in one sample at concentrations that exceeded the Canadian Soil Quality Guidelines; both exceedances 

were at DA-S-TPIO, which were bounded by lower concentrations in other samples. Finally, arsenic, 

cobalt and lead concentrations slightly exceeded th’e Ecological Soil Screening Levels (Eco SSL) 
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(USEPA, 2003a, b, and c) (cobalt and lead) or Canadian Soil Quality Guideline (arsenic) in three, four, 

1 and two samples, respectively. For these reasons, there may be some isolated risks to plaints and 
I ~ Invertebrates from metals in the soil, but any impacts to plants or invertebrates are not expected to be 

widespread across the site. In summary, the metals with the greatest potential for risks based on 

comparison to the SQGs or Eco SSLs are arsenic, cobalt, copper, lead, and zinc. 

8.6.2 Aquatic Orqanisms 

Tab’les 8-3 and 8-4 list chemicals that were retained as COPCs for media to which aquatic organisms will 

be exposed (sediment and surface water) and will be further evaluated in the following sections: 

8.6.2.1 Sediment 

Of the 13 VOCs that were detected in the sediment samples, two were retained as COPCs because their 

maximum detections exceeded the screening level (acetone and carbon disulfide) and three were 

retained as COPCs because they did not have screening levels (Cisopropyltoluene, chloroethane, and 

dichilorodifluoromethane). The maximum detection of dichlorofluoromethane, and the only detection of 

chloroethane were found in the upgradient sample (DA-S-SDOI) so any potential risks from these 

chelmicals are not site related. Acetone is a common laboratory contaminant and carbon disulfide is a 

possible laboratory contaminant and was only detected in l/9 samples at a low concentration of 2.7 

ug/kg. Therefore, these VOCs are not likely to be related to site activities. Finally, 4-isopropyltoluene 

was detected in l/9 samples at a very low concentration of 0.79 ug/kg, well below the screening levels for 

all the other VOCs indicating the risks are unlikely from this chemical. For the reasons discussed above, 

VOCs are not chemicals of ecological concern that warrant further evaluation at this site. 

Of the 19 SVOCs that were retained as COPCs in the sediment samples, 16 were retained as COPCs 

because they were detected at concentrations that exceeded screening levels (14 PAHs and two 

phthialates). The remaining three SVOCs (benzoic acid, benzyl alcohol, and carbazole were retained as 

COPCs because they did not have screening levels. Phthalates are common laboratory contaiminants 

and are not expected to be related to site activities. Benzyl alcohol was only detected in the upstream 

sample and carbazole was only detected in one samples in the Deer-held Creek; therefore benzyl alcohol 

is not site-related and carbazole is not widespread across the site. Benzoic acid was detected in 8/9 

samples but there is no toxicity data to evaluate this chemical. 

,High molecular-weight (HMW) PAHs, low molecular weight (LMW) PAHs, and total PAHs were evaluated 

)in addition to individually detected PAHs in the sediment as part of the Step 3a refinement This was 

done because the toxicity of PAHs has been reported to be additive and several studies have reported 
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toxicity data for total PAHs (Di Toro, et al., 2000). Several samples had PAHs concentrations (both totals 

, and individual parameters) that exceeded the screening levels. The highest concentrations of PAHs were 

’ detected at sample location DA-S-SD03 in Deerfield Creek but PAH concentrations in Deetfield Pond 

also exceeded screening levels. 

In summary, although SVOCs other than PAHs were detected at concentrations that exceeded screening 

levels or did not have screening levels, PAHs are the only SVOCs that are considered chemicals of 

ecological concern for further evaluation at the site. The other chemicals were either not site-related, not 

widespread across the site, and do not have toxicity data that can be used to evaluate those chemicals. 

Two pesticides and two PCBs were retained as COPCs in the sediment samples because their 

concentrations exceeded their respective screening levels. Of these chemicals, 4,4’-DDE and alpha- 

chlordane were both only detected in l/9 of the samples collected, at relatively low concentrations (~20 

ug/kg). Therefore, they are not widespread across the site and do not appear to be significant chemicals 

of ecological concern. Although both PCBs were not widespread across the site (detected in 2/9 or 3/9 

samples), the maximum detections of these chemicals (2,900 ug/kg for total PCBs) occurred at DA-SD07. 

This sample is located at the southern portion of Deerfield Pond with the other samples in the Pond over 

300 feet away. Therefore, the spatial extent of the PCBs in the Pond is not known. For that reason, PCBs 

are considered chemicals of ecological concern. 

Several metals were retained as COPCs because they were detected at concentrations that exceeded 

their respective screening levels. The results of the AVS-SEM analysis indicated that the metals in most 

of the samples are potentially bioavailable based on this measure, because the simultaneously extracted 

metals (SEM) concentrations were greater than the acid volatile sulfide (AVS) concentrations; AVS was 

only detected in 3/9 samples. Therefore, metals are potential chemicals of ecological concern at the site. 

It is important to note, however, that the relatively high TOC levels in some of the sediment samples, 

especially in Deerfield Pond (3.9 to 5.8 percent TOC) will decrease the bioavailability of the metals. 

Finally, although several metals were detected at concentrations that exceeded screening levels, lead is 

the metal of greatest ecological concern at the site because many of the detections were well above the 

screening level (i.e., by an order or magnitude) in several samples. 

8.6.2.2 Surface Water 

Bis(2-ethylhexyl)phthalate was retained as a COPC because the maximum concentration exceeded the 

screening level (Table 8-3). The concentrations of this chemical exceeded the screening level in all 

seven samples in which it was detected, however, most of the detections were similar to the rleporting 
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limits. Therefore, although adverse impacts to ecological receptors are possible, there is uncertainty in 

1 whether bis(2-ethylhexyl)phthalate is actually present in the surface water. 

4,4”-DDE and 4,4’-DDT were retained as COPCs because their maximum concentrations exceeded the 

screening levels (Table 8-3). These chemicals were only detected in the surface water at a single sample 

location (DA-A-SW02). None of the samples downstream had detections of these chemicals, indicating 

that contamination is localized to a small area. Therefore, any risks associated with these pesticides 

wouild be limited to a small area. 

Four metals were retained as COPCs because their maximum detections exceeded screening levels 

(aluminum, barium, lead, and manganese). Aluminum concentrations only exceeded the screening level 

in two of the nine samples, while lead was only detected in one of nine samples. Therefore, any adverse 

impacts from these metals are not expected to be widespread. Barium and manganese concentrations 

excleeded the screening levels in several samples each, with the greatest concentrations in the Deer-field 

Pond samples. Therefore, there may be some risks to aquatic receptors from metals in the surface water, 

but the risks are not expected to be widespread. 

8.6.3 Terrestrial Receptors 

As presented in Section 851.3, the EEQs from the terrestrial food chain modeling were greater than 1 .O 

for several chemicals using maximum chemical concentrations and conservative exposure assumptions. 

Therefore, as part of the Step 3a refinement, risks were recalculated using average chemical 

conlcentrations and average exposure assumptions. 

Table 8-7 presents the NOAEL and LOAEL EEQs from the terrestrial food chain models for herbivorous 

and insectivorous receptors using average inputs. The following bullets summarize the results for the 

various receptors: 

. Soil herbivorous receptors: No chemicals had NOAEL EEQs greater than 1.0 using the (average 

scenario. 

l Soil insectivorous receptors: 4,4’-DDE, 4,4’-DDT, Aroclor-1254, lead, mercury, and zinc had 

NOAEL EEQs greater than 1 .O for the robin; Aroclor-1254 and arsenic had NOAEL EEQs greater 

than 1 .O for the shrew. 4,4’-DDT for the robin model was the only chemical that had a LOAEL 

EEQ slightly greater than 1 .O with an EEQ of 1.04. 
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4,4’-DDE, 4,4’-DDT and Aroclor-1254 were detected infrequently in the soil across the site (l/15, l/15, 

and 2/15, respectively). Therefore, actual exposure to wildlife from those chemicals will be low so it is 

unlikely that these chemicals will impact birds or mammals. All of the NOAEL EEQs for the metals were 

less than 4.0. However, because NOAELs are no-effects levels, impacts to wildlife from chemicals with 

EEQs greater than 1 .O using the NOAEL, but less than 1.0 using the LOAEL, are possible siince the 

effects level will fall somewhere between the NOAEL and LOAEL. 

TablIe 8-8 presents the NOAEL and LOAEL EEQs from the terrestrial food chain models for piscivorous 

receptors using average inputs. For piscivorous receptors, 4,4’-DDE, Aroclor-1268, arsenic, lead, and 

mercury had NOAEL EEQs greater than 1 .O; lead was the only chemical with a LOAEL EEQ greater than 

1 .O with an EEQ of 1.4. The LOAEL EEQ greater than 1 .O for lead was based on the great blue heron as 

the receptor. Therefore, there are potential risks to piscivorous wildlife from 4,4’-DDE, Aroclor-1.268 and 

metals in the sediment (the contribution of the dose frorn the chemical concentrations in the surface water 

is nlegligible). However, note that 4,4’-DDE and Aroclor-1268 were detected infrequently in the sediment. 

8.7 ECOLOGICAL RISK UNCERTAINTY ANALYSIS 

This section presents some of the general uncertainties associated with ecological risk assessment. 

8.7.1 Uncertainty in Measurement and Assessment Endpoints 

Measurement endpoints were used to evaluate the assessment endpoints that were selected for this 

ERA, but the measures of effects were not the same as the assessment endpoints. Therefore, the 

measures were used to predict effects to the assessment endpoints by selecting surrogate species that 

were evaluated. For example, mortality of a raccoon was used to assess mortality of the small rnammal 

population. However, predicting mortality to a raccoon may either under or overprotect the small rnammal 

population, resulting from differences in ingestion ratles, toxicity, food preferences, etc., between the 

different species. 

Several endpoints were not quantitatively evaluated in the ERA. For example, risks to reptiles and 

amphibians were not quantitatively evaluated because exposure factors are not established for most 

species, and toxicity data are very limited. 

8.7..2 Uncertaintv in Exposure Characterization 

The contaminant dose to terrestrial wildlife is calculated using an equation that incorporates ingestion 

rates, body weights, bioaccumulation factors, and other exposure factors. These exposure factors are 
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obtained from literature studies or predicted using various equations. ingestion rates and body weights 

vary between species, especially between species inhabiting different areas. 

Bioaccumulation of contaminants into various biological media (i.e., plants, invertebrates, small 

mammals) depends on characteristics of the meidia such as pH, organic carbon, etc. The 

bioaccumulation factors that were used for the ERA came from a variety of sources, as indicated in 

Appendix 6.4. All the values were from the literature because no site-specific values are available. 

There are uncertainties associated with accumulation factors from the literature because they may either 

under predict of over predict tissue concentrations, deplending upon how representative the factors are for 

site conditions. For the organic chemicals, adjustments are made for differences in percent lipid values 

for fish which helps decrease some of the uncertainties. 

The greatest exposure to piscivorous birds and mammals to chemicals in the sediment would be from fish 

in Deer-field Pond because the relatively small size of the streams discharging to Deer-field Pond would 

limit the numbers of fish in those streams, The TOC in the pond is relatively high, ranging from 3.9 to 5.8 

percent, which will tend to decrease the bioavailability of the metals. Also, based on sulfide solubility 

products (the tendency for the trace metal to bond with sulfide), the most insoluble metal sulfide of the 

SEM metals is copper sulfide, followed by lead sulfide, cadmium sulfide, zinc sulfide and nickel sulfide 

(Anlkley et al., 1996). Therefore, lead in two of the sediment samples from Deerfield Pond is unlikely to 

be available because the sum of the copper and lead SEM concentrations is less than the total AVS 

concentration. Lead in the third sample (DA-S-SD07), however, is potentially bioavailable, because the 

sum of the copper and lead SEM concentration (2.1 umol/g) is slightly greater than the AVS concentration 

in that sample (0.97 umol/g). As discussed above, however, the high TOC in that sample (3.9%) ‘will tend 

to make the metals less bioavailable. 

8.7.3 Uncertainty in Ecoloqical Effects Data 

Uncertainty exists in the ecological effects data, including the screening levels and wildlife TRVs. As 

discussed in Section 8.6, several of the screening levels are very conservative, and in some cases are 

below background levels. Therefore, their utility in evaluating potential risks for those chemicals is 

somlewhat limited. For example, the screening level for chromium in soil is 0.4 mg/kg, which is well below 

background levels. Also, although the surface water screening level for barium is 4 ug/L, the Gold Book 

(USEPA, 1986)indicates that the physical and chemical properties of barium generally will preclude the 

existence of the toxic soluble form under usual marine and fresh water conditions, so a restrictive criterion 

i for aquatic life appears unwarranted. Also, the Gold Book indicates that ions of manganese are found 

~ rarely at concentrations above 1 mg/L, and the tolerance values reported range from 1.5 mg/L to over 

1000 mg/L (USEPA, 1986). Thus, manganese is not considered to be a problem in fresh waters (IJSEPA, 
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~ 1986). Assuming that all the manganese in the surface water is present are manganese ions, the 

maximum detected concentration of manganese in the surface water was 670 ug/L, which is below the 

~ minimum tolerance value of 1,500 ug/L. 

The NOAELs/LOAELs used for the wildlife endpoints species are based on species other than the 

endpoint species (i.e.Y rats, mice, ducks). Uncertainty exists in the application of toxicity data across 

species because the contaminant may be more or less toxic to the endpoint species than it was to the 

test study species. 

8.7.4 Uncertaintv in Risk Characterization 

The potential for adverse risks may be anticipated if an EEQ is greater than or equal to 1 .O regardless of 

the magnitude of the EEQ. Although the relationship between the magnitude of an EEQ and toxicity is 

not necessarily linear, the magnitude of an EEQ can be used as rough approximation of the extent of 

potential risks, especially if there is sufficient confidence in the screening level used. Uncertainty exists in 

how the predicted risks to a species at the sites translate into risk to the population in the area as a 

whade. 

A range of risks were presented in the EPA to assist the risk managers in determining the appropriate 

actions for the area. The reason for presenting a range of risks is that there are uncertainties with each 

step in the risk assessment process. 

8.8 SUMMARY/CONCLUSIONS 

This section presents a summary of the conclusions of the ecological risk assessment that was 

conducted for the site. 

8.8.1 Risks to Terrestrial Plants and Invertebrates 

PAHs and select metals (arsenic, cobalt, copper, lead, and zinc) are the chemicals determined to be the 

primary risk drivers for this receptor group at the site. VOCs were not selected as chemicals of ecological 

concern that warrant further evaluation at this site because they are not expected to impact plants and 

invertebrates at the detected concentrations, and were detected infrequently across the site. SVOCs 

(othler than PAHs), were not selected as ecological risk drivers because they were detected infrequently 

acralss the site, were accounted for by evaluating risks from PAHs, and/or lacked toxicity data. The three 

pesticides detected in the soil were not considered chemicals of ecological concern for further evaluation 

at the site because they were detected infrequently in the soil and were surrounded by nearby samples in 
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which those pesticides were not detected. Finally, aluminum and iron are typically not considered to be 

toxic to terrestrial plants or invertebrates because their bioavailability is low and the maximum detections 

/ of chromium, mercury, and vanadium were not greater than soil benchmarks that were developed to 

protect plants and invertebrates. Therefore, although PAHs and the select metals are the chemicals 

considered as the primary risk drivers, risks from other chemicals are possible. 

8.8.2 Aquatic Orqanisms 

PAHs, PCBs, and lead are the chemicals determined to be the primary risk drivers for this receptor group 

at the site. VOCs were not selected as chemicals of ecological concern that warrant further evaluation at 

this site because they are not expected to impact aquatic receptors at the detected concentrations, were 

not site-related, or were detected infrequently across the site. The SVOCs (other than PAHs) were either 

not site-related, not widespread across the site, and do not have toxicity data that can be used to 

evaluate those chemicals. The two pesticides with concentrations that exceeded the screening levels are 

not widespread across the site and do not appear to be significant chemicals of ecological concern. 

Finally, although several metals were detected at concentrations that exceeded screening levels, lead 

was identified as the metal of greatest ecological concern at the site because many of the detections 

were well above the screening level (i.e., by an order or magnitude) in several samples. 

Finally, bis(2-ethylhexyl)phthalate, 4,4’-DDE and 4,4’-DDT, aluminum, barium, lead, and manganese were 

detected in the surface water at concentrations that exceeded their respective screening levels. 

Therefore, adverse impacts to ecological receptors are possible. However, there is uncertainty in 

whether bis(2-ethylhexyl)phthalate is actually present in the surface water because of its low detections, 

and the two pesticides and lead were only detected in l/9 samples each. Therefore, any impacts from 

those chemicals will not be widespread. As discussed in Section 8.7.4, impacts to aquatic receptors from 

barilum and manganese in the surface water at the detected concentrations are unlikely. 

8.8.3 Terrestrial Receptors 

No chemicals had NOAEL EEQs greater than 1 .O using the average scenario for herbivorous receptors. 

Therefore, risks are negligible for those receptors. 

Based on the less conservative exposure assumptions: 

4,4’-DDE, 4,4’-DDT, Aroclor-1254, lead, mercury, and zinc had NOAEL EEQs greater than 1 .O for 

the robin , 
1. Aroclor-1254 and arsenic had NOAEL EEQs greater than 1 .O for the robin 
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o 4,4’-DDT for the robin model was the only chemical that had a LOAEL EEQ slightly greater than 

1 .O with an EEQ of 1.04. 

The actual exposure to wildlife of 4,4’-DDE, 4,4’-DDT and Aroclor-1254 will be low because they were 

detected infrequently so it is unlikely that these chemicals will impact birds or mammals. Impacts to 

wildllife from metals with EEQs greater than 1 .O using the NOAEL, but less than 1 .O using the LOAEL, are 

possible since the effects level will fall somewhere between the NOAEL and LOAEL. 

For piscivorous receptors, 4,4’-DDE, Aroclor-1268, arsenic, lead, and mercury had NQAEL EEQs greater 

than 1 .O; lead was the only chemical with a LOAEL EEQ greater than 1 .O with an EEQ of 1.4. Therefore, 

there are potential risks to piscivorous wildlife from 4,4’-DDE, Aroclor-1268 and metals in the sediment. 

4,4’-DDE and Aroclor-2268 were detected infrequently in the sediment, however, so risks may be limited 

for these chemicals. 
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9.0 SUMMARY AND CONCLUSIONS 

This section presents a summary of the Study Area Screening Evaluation as described in this report. The 

first steps of a conceptual site model are also presented, based on the data hat has been collected to 

date. 

9.1 FINDINGS OF THE INVESTIGATION 

The site has been divided into seven major areas as described in Section 3. These areas are depicted 

on Figure 3-l of this report. 

North Meadow 

South Meadow 

Paved Gated Storage Area 

Paved Open Storage Area 

Deer-field Stream and Wetlands 

Unnamed Stream 

NU\A/C Pond (Deer-field Pond) 

9.1 .I Site Conditions 

The NUWC Pond is an historic farm pond, formed in a basin area at a significantly lower elevation than 

the northeastern and southwestern uplands that form its two sides. A concrete dam and spillway are 

present at the northern end of the pond. The impoundment area varies from approximately 1 to 2 acres 

depending on the amount of surface water available. Depth is approximately 10 feet near the dam, 

shoaling gradually to the south. The lowlands to the souith of the pond include wetland and stream habitat 

associated with the confluence of the unnamed stream and Deerfield Creek. 

Water flows into the pond from Deer-field Creek from the southwest and the unnamed stream from the 

Wanumetonomy Golf Course to the east (Figure 3-l). in addition, storm water is discharged to the basin 

through outfalls from the NUWC facility storm drain network. The two streams are generally shallow 

(ranging from a few inches to 20 inches in depth) ancl typically range from 2 to 4 feet in width. The 

stream substrates are a combination of boulder, cobble, gravel and sand. It is apparent, based on field 

observations, that there are high flow conditions in the stream channels that have scoured and removed 

,much of the fines from the streambeds. The fines have been deposited in the low gradient end of the 

lstreams and pond. 
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1 The majority of the upland portion of the site is a materials storage area, constructed on fill. The fill has 

been placed on the east side of a stream valley formed by Deer-field Creek between the 1950s and 1988. 

Fill is predominant in the south meadow and under thle paved storage areas, between improved ground 

surface to a maximum depth of approximately 15 feet below ground surface. Fill is thicker toward the 

west of the site and at the Deerfield Creek. Some fill is present on the fringe areas of the North meadow, 

hovvever, the fill in this area appears to be limited to the embankments near the unnamed stream, and the 

wetland system to the west. 

The fill has been found to consist of largely soil, intierspersed with solid materials including primarily 

construction debris (asphalt; brick; coal ash; concrete blocks, slabs and curbing with rebar; corroded 

55gallon drums and 5-gallon containers with tar-like contents; fiberglass; mesh screens; metal cans, 

pipes, and strapping; nails; plastic; rubber hoses; steel cables and frames; and wire) and/or natural soil or 

rock (silt, sand, gravel, and weathered bedrock fragments). Most notable contents of fill were a large 

amount of what appear to be decomposed pressurizecl spray cans, near the southernmost corner of the 

site, and drum(s) containing a tar-like substance, at the center of the South Meadow. 

There is a shallow overburden layer, underlain by weathered, fractured bedrock. The overburden 

geology beneath the NUSC Disposal Area consists of fill and two unconsondated geologic units: a silt, 

sanld, and gravel unit; and glacial till. Overburden thickness ranges from approximately 2 feet (TP09, 

TP12B, SB07, North Meadow) to 15 feet (MW04B, South Meadow). 

A unit of silt and sand with variable amounts of gravel was encountered beneath the fill in some areas. 

This unit consists of brown to gray brown fine-grained deposits of silt; fine-to-coarse grained deposits of 

silty sand, sand, gravelly sand; and coarser deposits ‘of silty sandy gravels, cobbles, and boulders. Its 

thickness across the site ranges from approximately 1.5 feet to 8.5 feet. 

,The till material is identified as a dense, heterogeneous mixture of clay, silt, sand, coarse subangular to 

angular gravel, cobbles, boulders, and rock fragments. This unit was encountered beneath the silt and 

sand unit and above bedrock in some areas. This lower layer appears to be discontinuous across the site 

and ranges from approximately 0.5 feet to 5.5 feet thick. 

Bedrock core samples indicate the site is underlain by a light to dark-gray colored, fine-grained 

metamorphosed rock, characterized as slate/phyllite. A pitted texture was observed in both of the rock 

units at various depths. The resultant pits or the fractures along the phyllite/quartz schist contact are 

likely to carry water freely. 
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The upper 5 feet of bedrock is significantly weathered1 and degraded. Fractures were observed to be in 

I horizontal, low-angle, high angle, and vertical orientations. During rock coring, drilling water was lost into 

~ the formation at various intervals, likely through the intervals of soft degraded rock or fractures. 

Groundwater at the site appears to flow south-east to north-west (downgradient toward Narr,agansett 

Bay), but with a strong local westerly draw, towards the stream valley. This directional flow is supported 

by the obvious surface gradient. However, there is little or no overburden aquifer, due to the shallow 

bedlrock condition, and the highly fractured nature of the bedrock. Precipitation is likely to percolate 

through the overburden into the bedrock through the fractures in the weathered intervals. The hydraulic 

gradient described in this repot-t does not take into account the likely path of groundwater once within the 

bedrock fractures. For this site, the bedrock hydraulic conductivity is estimated between 1 foot per day 

(MW02B) and 5 feet per day (MW04B). Large fracturled zones in MW03 indicate even higher hydraulic 

conductivities. 

9.1.2 Receptors 

Habitats dispersed throughout and adjacent to the site are characteristic of fragmented, developed 

landscapes of lightly industrialized/commercial areas in the New England region. Approximately 30 

percent of the study area is covered by pavement, with the remaining area providing some habitat value. 

The minimal quality habitat (NETC facility and golf course) surrounding the study area limit the range of 

terrestrial, wetland, and avian wildlife species expected to utilize the site. However, the dense vegetation 

in the basin and uplands in the area do provide cover, foraging, and breeding/nesting areas for birds, 

mammals, reptiles, and amphibians that do not require large home ranges. The pond and streams 

provide a local important freshwater source for wildlife. Additionally, migratory birds are expected to 

utilize this area for resting and foraging during migration. 

Access to the site is limited as a secured naval facility, and therefore receptors are limited to industrial 

and commercial type worker scenarios. While the security road is sometimes used as a walking path for 

employees, persons are restricted from the storage area portions of the site unless working in that area, 

moving and accessing stored materials. 

9.1.3 Contaminants Found 

ConUaminants were found at the site exceeding Federal and State criteria and risk benchmarks. 

Contaminants detected at the site that are in excess of these criteria are summarized on Table 9-1. 
, 
,Major findings of the SASE are depicted on Figure 9-1, as described in this subsection. The most 

(predominant and consistent contaminants exceeding criteria were lead, arsenic, PAHs and TCE. 
I 
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Concentrations of arsenic in the soil appear to be ubiquitous across the site, independent of the location 

1 of fill. Elevated concentrations of arsenic have been documented at other sites on Navy property, and 

have prompted background studies to determine appropriate background conditions for arsenic. A study 

to determine background conditions for metals at this site is needed, but has not yet been conducted as 

of the publication date of this SASE report. 

Based on the data gathered, it is presumed that the other contaminants are associated with the ifill at the 

site. Although the fill does appear to be continuous through the southern portions of the site, the nature 

of the fill is variable, with oily soils present in some areas, clean fill present in some areas, anld drums 

present in other areas. 

One item of note is that while TCE was detected at a relatively high concentration in the groundwater, 

cross gradient of the fill area, TCE was not found in high concentrations in the soil at the site. The TCE 

found i? the downgradient well is likely to have traveled to that point through a large water-bearing 

fracture in the bedrock, found during the drilling of this well. The origin of the TCE release may be some 

dist(ance away, considering how chlorinated solvents tend to move through bedrock, and considering the 

abslence of this contaminant elsewhere at the site. The drums present near MWOIB could have once 

been a source of this material (at least two remain in the ground at the site, and their contents have not 

been characterized), or TCE could have been released in another location either not yet found, or from an 

upgradient source. 

9.1.4 Risk Evaluations 

The screening level human health risk evaluation found that contaminants within soil and sediment on site 

are present at concentrations in excess of the screening criteria for the industrial and commercial workers 

exposure scenario (current scenario). Contaminants exceeding the criteria in sediment included PAHs, 

arsenic, lead and manganese. Contaminants exceeding the criteria for both surface soil (O-l foot) and 

deeper soil (O-15 feet) included PAHs and arsenic only. 

The screening assessment also found that contaminants within groundwater and surface water are in 

excess of the screening criteria for residential exposure scenario (applicable only to downstream 

properties). Contaminants exceeding the residential criteria for groundwater included VOCs 

(trichloroethene and tetrachloroethene), arsenic, cadmium, and manganese. Contaminants exceeding 

lthe criteria for surface water included dieldrin, manganese, molybdenum, and thallium. 
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) The first steps of the ecological risk assessment indicate that a risk of adverse effects from contaminant 

exposures may be posed to terrestrial plants, invertebrates, aquatic organisms, and piscivorous tlerrestrial 

receptors. Dominant in the contaminant group that pose this potential risk are the PAHs, PCBs, and 

some metals, mainly lead. Infrequent detections of the PCBs and some of the metals indicate a lower 

actlual risk of exposure to these receptors. However, PAHs and lead, which are more prevalent at the 

site, may pose a more likely risk of exposure. Based on data collected to date, lead features the greatest 

possible risk as it poses the highest exposure quotient for aquatic receptors and also a higher exposure 

quotient for the piscivorous receptors (those that prey on fish) than the other contaminants. This 

connection may be particularly important at this site, where a healthy fish population appears to be 

present in the pond, and because herons which prey on these fish were found to be nesting in trees at the 

site. 

9.2 CONCEPTUAL SITE MODEL 

The conceptual site model is a generalized illustration of the manner in which contaminants can interact 

with1 different media at the site and downstream receptors. The conceptual site model is taken to 

additional steps, if necessary, in the ecological and hurnan health risk assessments. For the purposes of 

this SASE, the conceptual site model is based on what is currently understood about the possible 

contaminant origination points, and plausible transport mechanisms between media. 

Figure 9-2 presents a First Tier Conceptual Site Model for the NUSC Disposal area. Data collected for 

this SASE indicates that fill, containing different types of contaminants has been placed at the site. Some 

of these contaminants have, over time, been released from the fill through leaching or percolation, and 

have moved from the fill areas to the stream and to the groundwater. Other contaminants within the fill 

have not been released, due to the inherent nature of those contaminants to be resistant to chemical 

change or physical movement. 

A second tier model would show actual flow paths of contaminants to specific receptors. Data gathered 

to date shows two possible contaminant flow paths. The first path is the leaching or erosion of lead 

contaminants from the fill area near TP14 at the south end of the site into Deerfield Creek, and lead being 

deposited in the wetland area and upper portion of Deer-field Pond. The second possible path is the 

apparent transport of TCE through the bedrock to the west bank of Deer-field Pond. Based on data 

available to date, it is likely that TCE has found a preferential pathway from the release area through 

fractures in the bedrock and is being released to the pond with the groundwater. However, the source of 

the TCE is not yet determined, and may be part of the fill not yet characterized, an unknown discharge 

point, or an upgradient source. Additional investigations will be required to make this determination. 
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( 9.3 CONCLUSIONS 

The Study Area Screening Evaluation was conducted to determine if contaminants were present at 

concentrations exceeding risk based standards, and to determine if additional investigations are 

necessary under the Installation Restoration program. 

As described in Section 4 of this report, contaminants are present in excess of screening criteria. As 

described in Section 5 of this report, some of those contaminants, particularly lead and TCE have moved 

downgradient from the fill. These contaminants appear to have been released to the stream environment 

from the fill and from the bedrock aquifer. As described in Sections 7 and 8 of this report, contaminants in 

soil, sediment and groundwater exceed risk screening criteria which are applicable based on the current 

uses of the site. 

Based on these findings, two conclusions are made. First, limited removal acti,ons may be considered to 

remove contaminants (lead in soil and sediment, TCE in groundwater, and drums) posing a current threat 

of release to the downstream environments, including NUWC Pond and Narragansett Bay. Secondly, 

additional evaluations will be needed to complete a remedial investigation and baseline human and 

ecological risk assessments. These evaluations will be used to determine the need for a permanent 

remedy for the site. 
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TABLE 2-l 
SAMPLE SUMMARY 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

DA-A-SWO2-01 DA-S-SD02-01 

DA-A-SW03-01 
DA-A-SW04-01 
DA-A-SWOS-01 
DA-A-SW06-01 
DA-A-SW07-01 
DA-A-SW08-01 
DA-A-SWOS-01 

DA-S-SD03-01 
DA-S-SD04-01 
DA-S-SD05-01 
DA-S-SD06-01 
DA-S-SD07-01 
DA-S-SD08-01 
DA-S-SD09-01 

DA-A-MW03B-01 
DA-S-TP02-0102-01 DA-S-TP-DUP03-01 DA-S-SB02-0304-01 DA-A-MW04B-01 

DA-S-TP05-0001-01 
DA-S-TP05-0607-01 
DA-S-TP05-091 O-01 
DA-S-TP-DUPOI-01 DA-S-TP13-0001-01 DA-S-SB04-0910-01 
DA-S-TP06-0001-01 DA-S-TPI 3-0203-01 DA-S-SB-DUP06-01 
DA-S-TP06-0304-01 DA-S-TPI 3-0405-01 DA-S-SB05-0102-01 
DA-S-TP06-001 O-01 DA-S-TP14-0001-01 DA-S-SB05-0203-01 
DA-S-TP07-0001-61 DA-S-TP14-0506-01 DA-S-SB05-0304-01 
DA-S-TP07-0304-01 DA-S-TPI 4-091 O-01 DA-S-SB06-0515-01 
DA-S-TP07-091 O-01 DA-S-TP15-0001-01 DA-S-SB06-2535-01 
DA-S-TP08-0001-01 DA-S-TPI 5-0203-01 DA-S-SB07-0102-01 
DA-S-TP08-0304-01 DA-S-TP15-0506-01 DA-S-SB08-0102-01 
DA-S-TP-DUPOS-01 DA-S-TP15A-0203-01 DA-S-SB08-0607-01 
DA-S-TP08-0708-01 DA-S-TPI 5A-0006-01 DA-S-MW-DUP07-01 
DA-S-TP09-0001-01 DA-S-TP15A-0910-01 DA-S-MW04B-0810-01 
DA-S-TP-DUP04-01 DA-S-MW04B-1416-01 
DA-S-TP09-0102-01 

rOTAL 
;AMPLES 

10 10 48 24 5 

(1) Last four digits for test pit and soil boring ID represent depth in feet of the sample below ground surface. 
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TABLE 2-2 
TEST PIT EXCAVATIONS 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

just south of the disposal area. 

oroethene was 

f the IAS determined 

meadow on the NUWC Pond was reported in the soil gas data. 
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TABLE 2-2 (cont.) 
TEST PIT~EXC+VATlONS 
DRAFT STUDY AREA SCREENING EVALUATION 
_ ._ . 
~usc iXPosAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 2 

TEST PIT ID LOCATION 
TOTAL DEPTH REASON TO STOP 

(Feet bgs) EXCAVATION 

Northeast bank of unnamed stream 
TP12B and at eastern edge of the IAS 

determined disposal area. 
2.5 Bedrock 

TP13 
Along the top of the slope of the 
north meadow on the north end of 
the site. 

7 Bedrock 

In the south portion of the paved 

TP14 I I open storage area, on the bank of 
Deerfield Creek. 

10.5 Water table 

TP15 

I 
TP-i 5A 

In swale adjacent to paved storage 
area and east of Deer-field Creek. 6 Impenetrable fill (concrete slab) 

In swale adjacent to paved storage 
area and east of Deerfieid Creek. 

I 
10 

I 
Collapsing sidewalls 

PURPOSE OF TEST PIT 

Assess based on strong signals from a metal 
detector, at RIDEM’s request and approval by 

/ the Navy. 
Assess soil quality in northern area of plateau. 

Assess soil quality in area where BTEX were 
reported in the soil gas data, and near a 
iquantity of metal containers present stream 
‘embankment. 
Assess soil quality in swale and the area 
receiving runoff from paved portion of disposal 

IAssess based on strong signals from a metal 
idetector, at RIDEM’s request and approval by 
‘the Navv. I 

Note: 

bgs = below ground surface 
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TABLE 2-3 
SOIL BORING/WELL INSTALLATIONS 

-CC....*- .r-. ..-- - 
Dftiii=T SiiiD’i AREA S~KttlVllVti EvALuAl iuN 

NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 

NELL/BORING 
NUMBER 

LOCATION 
WELL SCREEN 

INTERVAL 
PURPOSE OF WELL 

MWOIB 
In the center portion of the site, just northwest 
of test pit location TP02. 10 to 40 feet 

Assess groundwater quality immediately downgradient of 
area where trichloroethene was reported in the soil gas data. 

15 to 45 feet 

osed in Work Plan. 

pentacane were reported in the soil gas data. 

In the north portion of the paved gated storage 
area. None installed* 

Assess soil quality in area where undecane, tridecane and 
pentacane were reported in the soil gas data. 

SB07 
In the center of the north meadow, east of test 
pit location TPI I. None installed* 

Assess soil quality in area in center of plateau. 

In the south portion of the paved open storage 
area, east of Deerfield Creek, adjacent to 
MW02B. 

None installed* 

Assess soil quality immediately downgradient of area where 
BTEX were reported in the soil gas data. 

No overburden aquifer was identified, therefore no well screens were installed at these locations. 
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TABLE 3-1 
GDn’ ‘L’DWATER DEPTHS AND ELEVATIONS ,\““I” 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Well Number or 
Measurement 

Groundwater 

Elevations of Water 

Notes: All elevations are measured in feet NGVD 
Co-located surface water only available at DP-02, DP-05, DP-08 and DP-09 

W52043302D CT0 849 



TABLE 3-2 
HYDRAULK CONDUCTi’diTY 

NUSC DISPOSAL AREA 
DRAFT STUDY AREA SCREENING EVALUATION 

NUWC, MIDDLETOWN, RHODE ISLAND 

Materials Opposite 

References: 

1) Data from well construction log. 
2) Measured on September 5, 2003. 
3) Data from geologic log. 

4) Cooper, Bredehoeft, and Papadopulos (1967) method. 
5) Slug addition by pouring was not approximately instantaneous, which is an assumption that must be met in order to calculate hydraulic conductivity using this method. 

MP = measuring point. 

TOWC = Top of well casing. 

BMP = below measuring point. 

BGS = below ground surface. 

IR = Insufficient Response. 
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TABLE 4-1 
SUMMARY OF ANALYTICAL RESULTS -SURFACE WATER 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN RHODE ISLAND 

DA-A-SW-DUPOI- DA-A-SW03- DA-A-SW04- 
;;-A-SWol’. DA-A-SWOZ-01 o1 

01 I1 01 

I I 
I 

ISWOI 
I 

Iswo2 lswoa lswos 
~7/31/2003 ~7/30/2003 

Iswo4 I 

17/30/2003 I7/3012003 17~31~7nn3 

! 
I ------ 

lo.o-0.0 ~0.0-0.0 lo.o-0.0 

QC Identifier 

t Criteria 

None 
Field Dup. DA- Field Dup. DA-A- None 
A-SW02-01 swo2-01 

I I I I I 
I 

I 
mic Analysis (UGIL) 
oethane I I 7nnl __ 74 .I1 74 II 

lbis(2-Ethylhexyl)phthalate 

--'- 
I 

.-_ 101 -11 1.67 JI __ 

I I 7nnnl AS 1 G” I r;o I 70 I 77 

741 1001 

! 
-.- _ 

I I 310 I 120 I 141) I rm-l 

vbdenum 
- I 

I 
I “.W, 

I I 630 I 7sn I 77n I 

I 1201 I 
Metal Analysis (IJGIL) 

4.7 1 6.3 1 5.8 1 7.8 1 

91 13001 4.2 JI -- -_ 
I I 

2.8 JI 
*en I 1-F. I 1^^ I --- 

.__ --I 

0.7i I 21 __ 0 014 .II ‘- __i % 
..- .-.- 

52 2.55 J 2.29 J 11.8 3.16 J 

4200 4500 4400 4600 

40000 48000 47000 48000 
IZinc! I 120 5.5 J __ _- 9.2 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitatian approximate; 

R - Rejected; NA - Nut Analyzed CT0 849 



TABLE 4-I (cont.) 
SU,MMARY OF ANALYTICAL RESULTS -SURFACE WATER 
DRAFT STUDY AREA SCREENING EVALUATION 
NU~SC DISPOSAL AREA 
NUhC, MIDDLETOWN RHODE ISLAND 
PAGE 2 OF 2 

DA-A-SW% DA-A-SWOG- DA-A-SWO7- DA-A-SWO& DA-A-SWO9,. 
01 01 01 01 01 

SW05 SW06 SW07 SW06 SW09 

7/30/2003 7l29l2003 7/29/2003 7/29/2003 7/29/2003 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 1 

.  . . - . .  

Nickel 

Potassium 

Sodium 

Thallium 

- . -  - - . -  - - . -  - - . -  

52 __ 2.65 J 2.91 J 3.76 J 3.87 J 

4500 4900 4000 3900 4200 

48000 44000 24000 23000 24000 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 649 



TABLE 4-2 
SUMMARY OF ANALYTICAL RESULTS -SEDIMENT 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC D!SPOSA’ nm’=A b_..L 

NUWC, MIDDLETOWN, RHODE ISLAND 

W52043302D 
Black Background= Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected: NA Not Analyzed CT0 849 



TABLE 4-2 (cont.) 
SUMMARY OF ANALYTICAL RESULTS -SEDIMENT 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 3 OF 3 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 4-3 
SUMMARY OF ANALYTICAL RESULTS -SOIL 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

___ , I ,” , 

)OOOl 10000000~ __ 22 JI 46 1 9.2 
0.95 JI __ 1 Jl -- __ 

_.____ --- 

60C , 
72000 

1200 Y400LJ0 U.16 J __ __ __ __ 
15000 __ -- __ _- __ 
20000 10000000 __ -- __ _- __ 

200000 __ -_ __ __ __ 

Acetone 
Carbon Disulfide 
Chloroform 
cis-1,2-Dichloroethene 
Ethylbenzene 
Isopropylbenzene 

Memylene tinronae 760000 1 __ _- __ __ __ 
10000000~ __ -- __ __ __ 

24000 1 I _- __ _- __ __ 
^ .^^^ ----A 

Analysis (UGIKG) 
1200000 10000000 _- __ _- __ 

120000 4100000 
--i __( 

10000000 -- __ __ __ __ 
I I I I I __I 

4,6-Din&o-2-methylphenol 
4-Nitroaniline 
4-Nitroohenol 

I I __ -_ __ __ __ 
__ -_ __ _- __ 

I 

290 JI __ __ -_ 
, --=I 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected: NA - Not Analyzed CT0 849 



TAqLE 4-3 (cont.) 
SUMMAF!Y OF ANALYTICAL RESULTS -SOIL 
DRyiFT STUDY AREA SCREENING EVALUATION 
NUjiC DISPOSAL AREA 
NUYC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 24 

I IPAVED GATED STORAGE AREA 

l- DA-S-SBOI- DA-SSBO2- DA-SSBO2- 
0809-01 0102-01 n3n4-01 
SRrli SW-n 

DA-S-SBOI- DA-S-SBO’ 
0102-01 557501 

SBOI SBOI 
8/l 9/2003 a/i 912003 
1 n-7 ” 5 6.7 5 

Criteria 
Region 9 PRG ‘O” D’rect 
Industrial Soil 

Exposure 

(0.1 *n&2002 r$dmurY~, 

Phenanthrene 
Pyrene 
PesticidelPCB Analvsis IUGIKGl 

10000000 920 __ 73 J 

70001 -- __ __ __ _- 
7000) __ -- __ __ __ 

__ __ __ __ -- 
-- __ -- __ __ 
-- __ -- __ _- 
-- __ _- __ __ 

0.046 JI -- __ 0.82 ) __ -A 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TAbLE 4-3 (cont.) 
SU+MARY OF ANALYTICAL RESULTS -SOIL 
DFViFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUiVC, MIIDDLETOWN, RHODE ISLAND 
PA&E 3 OF 24 

I QC Identifier INone INone INone INone INone 

Criteria 

Volatile Organic Analysis (UGIKG) 

91 JI 8.5 1 -- 
__I 

2800 I JI 95 

I0000000 1 280 JI __ __ -- 
-----=I 

Acenaphthene 
Aoenaohth\rlene 

I 2900000~ 10000000) -- _- __ -- 
I innnnnnnl __ __ __ 

__ 190 JI __ 
---=I 

10000000 1 I __ -- __ __ -- 
----=I 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quentitation approximate; 

R - Rejected; NA - Not Analyzed CT0 a49 



TApLE 4.3 (kont.) 
SU$lMARY OF ANALYTICAL RESULTS -SOIL 
DMFT STUDY AREA SCREENING EVALUATION 
NUFC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 4 OF 24 

Sample Nulnber 

Sample Location 
Date Sampled 
interval 

DA-S-SBOJ- DA-SSB03- DA-SSB03- DA-SSB04- DA-SSB04- 
0102-01 0304-01 0607-01 0102-01 253501 

SB03 SB03 5803 5804 5804 
8/l g/2003 WI g/2003 8/l 9/2003 8/l 8/2003 8/l 8/2003 
1.0-2.0 3.0-4.0 6.0-7.0 1.0-2.0 2.5-3.5 

I QC Identifier INone INone INone INone INone l~~~4~~6~-S1 

__ -_ __ 340 Jj _- 

! 
alpha-Chlordane 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Aroclor-1268 

-- -- __ -- 
__ __ __ _- __ 
-_ __ __ __ __ 
-- __ __ __ __ 
__ __ -_ 94 1 __ 

.--.---I 

Diesel Range Organics 
Gasoline Range Organics 
Miscellaneous Analysis (%) 

14000 _- 22000 J 23000 J 300000 
43000 1800 J 19000 __ 920000 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TA@LE 4.3 (cont.) 
SU$lMAF!Y OF ANALYTICAL RESULTS -SOIL 
DGFT STUDY AREA SCREENING EVALUATION 
NlJ$C Dl8POSAL AREA 
NlJyVC, MIIDDLETOWN, RHODE ISLAND 
PAGE 5 OF 24 

-T-=4 

JI 140 600000 
720001 I -- -- __ -- _- 

12001 9400001 -- __ __ _- -_ 
15000 _- __ __ __ __ 
20000 10000000 140 J -- __ -- __ 

200000 210 J __ -- -- -_ 

2-Butanone 
Acetone 
Carbon Disulfrde 
Chloroform 

cis-1,2-Dichloroethene 
Ethvlbenzene 

1 10000000 1 -- __ __ --! __I 
240901 I 660 Jj __ __ _- -_ 

I__I 3utylbeni:ene 
24000( 390 Jj _- __ __ __I 

p-Fty,l,benzene I 220001 I 440 Jj __ __ __ 
2! 6. 

2.6 JI 
1 110000( __ -- -- 

--! __I 

10000000 1 __ -- 
--! __I 

10000000 1 __ 540 Jj _- __ --I 1100 JI 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TAgLE 4.3 (cont.) 
SUMMARY OF ANALYTICAL RESULTS -SOIL 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUqVC, MIIDDLETOWN, RHODE ISLAND 
PAGE 6 OF 24 

I PAVED GATED STORAGE AREA PAVED OPEN STORAGE ARa 

Region 9 PRG Soil Direct 
Exposure 

industrial Soil ,ndustria,, 
(0.1*nc)-2002 Commercia, 

10000000 __ 280 J __ __ -- .4 390 J 
10000000~ __ 450 JI __ __ 

I I I I I ,b,4’-DDE. -- . . .._.._._ ,--...-, I I I , I I I 

70001 __ -- __ -- 
70001 __ -_ __ __ -_ 

__ -_ __ __ -- 
-- _- __ -- __ 
__ -- __ -- -- 
__ __ -- __ __ 

&JO/KG) 
Diesel Range Organics 
Gasoline Range Organics 
Miscellaneous Analysis (%) 
TOTAL SOL.IDS 89.0 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 4.3 (cont.) 
SUhMARY OF ANALYTICAL RESULTS -SOIL 
DdFT S’TUDY AREA SCREENING EVALUATION 
N&C DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 7 OF 24 

21000 760000 __ __ __ __ -- __ 
m l ,0 10000000 -- __ __ __ __ __ 

24000 _- -- -_ __ __ __ 
24000 __ __ -- __ __ __ 

180 JI __ __ 220 JI 440 Jj 

10000000 1 __ __ __ --I 2300 JI 
1000 JI 940 JI 

10000000~ -- __ __ __ --! ------A 
I 90001 48000 1 __ _- __ -- __, __, IPenfachlorophenol 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected: UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected: NA - Not Analyzed CT0 849 



TABLE 4-5 (cont.) 
SUvMAR!Y OF ANALYTICAL RESULTS -SOIL 
DRAFT S’TUDY AREA SCREENING EVALUATION 
NU& DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAdE 8 OF 24 

L Criteria 

Region 9 PRG Soil Direct 
Exposure 

Industrial Soil Industria,, 
(0.1*nWo02 Commercial 

Aroclor-1268 
Toxaphene 
Total Metal Analvsis fMG/KG\ 

I 1000~ I __ __ -_ __ -_ 

16001 __ __ __ _- __ 

I I I I I I I 

64 10000 19.0 J 22.0 
1900 8.6 13.0 
4100 10000 17.0 23.0 

I I 

1 4600 1 9300 
__ __ __ -- -_ 

mm- ‘t J t J 
17.0 14.0 30.0 21.0 
0.37 __ 0.36 J 0.41 J 

0.0090 JI 0.090 I 0.036 1 
10000 1 200 1 300 1 290 1 170 1 340 1 220 1 

-- __ __ __ __ 

2000 10000 14.0 21.0 21.0 5.2 25.0 
230 170 160 820 190 

510 10000 -_ __ __ __ __ 
!iin lrlrmfl nn34 .I __ __ __ 75 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Nsot Analyzed CT0 849 



TABLE 43 (cont.) 
SUbjlMARY OF ANALYTICAL RESULTS -SOIL 
DR/+FT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUtiC, MIDDLETOWN, RHODE ISLAND 
PAGE 9 OF 24 

c Criteria 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 4-3 (cont.) 
SUkdMARY OF ANALYTICAL RESULTS - SOIL 
DRifFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NU\ivC, MIDDLETOWN, RHODE ISLAND 
PAGE 10 OF 24 

0,“U 
1900 “.L, “.L‘i U.L, “.J” 

45 1000 0.19 -- 11.0 2.8 J 1.3 
7500 J 2700 J 1400 J 1400 J 1700 

64 10000 9.7 J 11.0 J 26.0 11.0 J 9.8 
1900 9.1 J 17.0 J 17.0 J 12.0 J 13.0 

37r-l I 7R n m ” 

NA NA 63000 J 190000 110000 
-- -_ 27000 1800 J 810 J 

85.0 88.0 72.0 85.0 86.0 

W52043302D 
Black Background = Criteria Exceeded: U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



I 
TABLE 4-3 (cont.) 
SUyMAR.Y OF ANALYTICAL RESULTS -SOIL 
DRi+FT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NU\hrC, MIDDLETOWN, RHODE ISLAND 
PAdE 11 OF 24 

SOUTH MEADOW I 

I __ __ 130 JI _- 0.79 JI 
21000 I .^^^ 

--I 

m . ..B 10000000 16000 JI -- 
24000 __ -- 

I 24000 1 I __ -- -- -_ 
__ -- -_ _- 

lo-lsonronvltoluene I I I -- __ 160 I _- _- -_ 
22000 1 __ -- _- -- -- 
39000 1 ! -- _- __ __ __ 

1001 110000~ __ __ __ _- 
--! -----=I 

IUU, 41”““““, __ __ __ 
--! 4 

14,6finitrof?-methylphenol I I __ -- -- 
--! 4 

JI 9400 JI 160 JI 
--I -----A 

LbU JI IbU JI 

510 JI 460 JI 

UUU J, 35” J, 4/U JI --, 

7400 JI 250 JI 

“UUU, l3UUUU J, __ lt(U JI 
--! __I 

uuu 1 1WU JI 1JUU 1 --I 

360 JI 290 JI 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 649 



TAgLE 4-3 (cont.) 
SUgMAR.Y OF ANALYTICAL RESULTS -SOIL 
DR+FT STUDY AREA SCREENING EVALUATION 
NUgC DISPOSAL AREA 
NUYC, MIDDLETOWN, RHODE ISLAND 
PAGE 12 OF 24 

1 I ---... ..- --.. 
I IDA-S-TPOZ- IDA-S-TPOZ- IDA-S-TP- I DA-S-TPOZ- I DA-S-TPOS- IDA-S-TPOS- 

0102-01 0203-01 DUPO2-01 0506.01 0001-01 

TP02 TP02 TP02 TP02 TP05 
8/I 3/2003 0113/2003 a/13/2003 a/13/2003 8/l l/2003 
1.0-2.0 2.0-3.0 2.0-3.0 5.0-6.0 0.0-1.0 

Field Dup. DA- Field Dup. DA- 
None s-TPo2-a2a3- s-TPa2-0203- None None 

01 01 

I I __ __ __ 
--! __I 

__ 0.31 JI 0.33 JI 0.31 JI 

-_ -- __ __ 0.44 
2000 10000 0.39 20.0 22.0 26.0 15.0 

-_ 130 160 170 240 
‘i,n 1 “““r-l __ -- __ __ -- - .I .11-- 
510 10000 __ __ __ __ __ 

-_ -_ __ __ __ 
6.7 140 __ -- -_ -_ __ 

73n rnnnn I.4 ” ,cn IF” IA n 

I 10000 1 10000~ 2.2 Jf 54.0 JI 57.0 JI 58.0 JI 71.0 Total Petroleum Hydrocarbon Analysis I I I I I I I 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 a49 



TAFLE 45 (cont.) 
SUr\llMARY OF ANALYTICAL RESULTS -SOIL 
QF&iFT STUDY AREA SCREENING EVALUATION 
NU& DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 13 IOF 24 

Area F Sample Number 

SOUTH MEADOW 

DA-S-TPOS- DA-S-TP- DA-S-TPOG- DA-S-TPOG- DA-S-TPOG- 
0910-01 DUPOI-01 oaoi-01 0304-01 0910-01 

2700000~ ioaaaaaaj 

12001 9400001 

24OLKJj __ __ __ 
!__I 

I 240001 I __ __ __ __ -- 
I __ -_ __ __ -- 

Ip-lsopropylloluene ! __ -_ -- __ 
--! ----A I 220001 I -- __ -- __ 

! 39000 1 
--! -----A -- __ __ __ __ 

I 34001 
! 

I I 0000 j 
!--I 

__ __ -- 0.64 Jj __ 
520001 iooooooo~ -- __ __ _- _- 

I 11-l 

IBenzofk)fluoranthene 

01 4iaaaooj 

Ul -- __ __ __ 
!__I 

__ 
130 JI 210 JI 

lPentachlorophenol I 900 01 48000 I -- -- 410 Jj -- I__I 

W52043302D 
Black Background = Criteria Exceeded: U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA _ Not Analyzed CTO a49 



I 

TAdLE 4-3 (cont.) 
SUdlMARY OF ANALYTICAL RESULTS - SOIL 
DRAFT STUDY AREA SCREENING EVALUATION 
N&C DISPOSAL AREA 
NUik, MIDDLETOWN, RHODE ISLAND 
PAGE 14 OF 24 

Area F Sample Number 

SOUTH MEADOW 

DA-S-TP05- DA-S-TP- DA-S-TPOG- DA-S-TPOG- DA-S-TPOG- 
0910-01 DUPOI-01 0001-01 0304-01 0910-01 

10000000 1 -_ _- 310 JI 530 .I1 __ 
‘CB Analysis (UGIKG) I I I I I 

7oonl -- -- __ 

0.25 1 0.25 1 0.23 JI 0.31 J1 0.28 JI 0.26 1 
0,“” l”““U 
19ooB 

45 1000 0.21 J 0.16 J __ __ 

950 J 870 J 1400 J 960 J 630 
64 10000 14.0 J 13.0 J 13.0 J 9.1 J 10.0 

1900 18.0 J 16.0 J 8.3 6.4 15.0 
Alml i nnnn 78 n IO” 13 n 7R n 

Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 

__ __ __ _- __ 

2000 10000 26.0 23.0 17.0 9.8 25.0 
120 130 180 170 240 

510 10000 __ __ -- __ __ 
!ilCl I nnnn -- __ __ __ n 5” 

-- __ _- __ __ 
6.7 140 __ -- -- -- __ 

720 10000 16.0 16.0 18.0 14.0 13.0 
10000 10000 57.0 54.0 65.0 J 34.0 J 68.0 J 

Hydrocarbon Analysis 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TAiLE 4-3 (cont.) 
SkiMARY OF ANALYTICAL RESULTS - SOIL 
DRiyFT STUDY AREA SCREENING EVALUATION 
NlJ+ DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 15 OF 24 

t- 
Criteria 

Volatile Organic Analysis (UGIKG) 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
2-Butanone 
Acetone 

-- __ __ __ -- __ 
__ -- __ __ _- -- 

27000001 10000000 -_ __ __ __ _- __ 
60----l 

n-Proovlbenzene 

I 
.I 

; (UGIKG) 1 
~0000 1 10000000 1 _- __ __ __ __ 

1 10000000~ __ __ __ __ --I 8600 JI 

14-Nitroohenol I 700000 I I _- I __ -- __ __ -- 

10000000 1 __ __ -- 170 JI 150 JI 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 43 (cont.) 
SUhilMAR.Y OF ANALYTICAL RESULTS -SOIL 
DR+FT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUiVC, MIDDLETOWN. RHODE ISLAND 
PA&E 16 OF 24 

exposure 
lndustrral So11 ,ndustria,, 
@.1*nc)-2002 Commercia, 

_ _ _ _ _ _ _ _-_ _ _ _ _ .____ _ _ _ 

I !Reoion 9 PRG 1 

1 uuuuuuu S/U J 41U J z4uu 12UUU J 4SUU J 
10000000 980 J 550 J 3300 13000 J 4800 J 

7000 __ __ __ __ __ 
347 J 171 J __ _- -- 

__ -- _- __ _- 

-- 117 147 J 
__ __ __ -- __ 

Aroclor-1268 1000 54.4 J __ __ __ 

Toxaphena 1600 __ E----- __ __ _- 

Total MetaU Analysis (MO/KG) 
Aluminum ,,,, 6100 5700 9400 8700 8100 
Antimonv Al FL7n __ __ __ __ 

I 

10000 1 240 1 260 ) 410 
311 6101 0.045 JI 0.13 J1 __ 

I I I nm I 4n I -- 

-___ .____ .,_ .,- - ..- .-.- .- 
I 130 1 88.0 ) 180 160 1 150 

5101 10000~ __ __ __ -- -- 

ckel 

-- _- __ __ __ 
6.7 140 __ -_ -- __ __ 

720 10000 13.0 10.0 14.0 14.0 13.0 
10000 10000 33.0 1200 46.0 42.0 41.0 

Hydrocarbon Analysis 

W52043302D 
Black Background = Criteria Exceeded; U -Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TAVLE 4-3 (cont.) 
SUrylMARY OF ANALYTICAL RESULTS -SOIL 
DRijFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUVfC, MIDDLETOWN, RHODE ISLAND 
PAGE 17 OF 24 

p-lsopropyltoluene I I I __ __ _- -- __ __ 
set-Butylbenzene 220001 __ __ __ __ __ -- 
ter -..L..,L------ 

r-mrywnrene 
I 
I 

^^^^^ 
JY”“” 1 

I 
I 

I I =I -_ -- _- __ -- 
TE -_. _. _ . _ _ !trachloroethene 3dnnl iinnnnl __ - - - - - - - I 11 I ..- -_ I __ 1 __ --A 
Toluene 520001 10000000~ _- __ _- -_ 
Trl ichloroethene , I 110) 5200001 1.7 1 

__/ g 
-_ -_ __ 

SC mm.. I”.” .,I, .z~mJ”,mml-r,U.J’mz. .rnL,r\l~lib nm.znir In-xlrrcir II ICIYC, \” “,\.s, I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I I 

2,QDimethylphenol 1200000~ 10000000~ -- __ __ _- __ 

7 A.~initmnhmnl I 

I 1800 
~-. J 100 J 

9000 480001 __ __ 

W5204330213 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TAqLE 4-3 (cont.) 
SUVMARY OF ANALYTICAL RESULTS -SOIL 
DRqFT STUDY AREA SCREENING EVALUATION 
NU5y.Z DISPOSAL AREA 
NUVC, MIDDLETOWN, RHODE ISLAND 
PAGE 18 IDF 24 

I QC Identifier 
I 

None None None None None None 
I 

I I i -, mi_--. i 

000 000 
3 __ -_ 

wer 

n 
ad 
gnesium 
lnganese 

lMercuty 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 43 (cont.) 
SUdlMARY OF ANALYTICAL RESULTS -SOIL 
DdFT STUDY AREA SCREENING EVALUATION 
NUS’C DISPOSAL AREA 
NUb$C, MIDDLETOWN, RHODE ISLAND 
PAGE 19 OF 24 

--I 50 ! 66 JI --I 
--! __I 

7 UUU”“U”l __ -- __ __ __ 

22000) ! __ __ __ __ 
--! .-----A 

, 1”““““““, __ __ -- __ __ 

14-ffroa~iline. 
vwwrooneno1 

lUU”l 1”““UU”“, __ __ 
--! __I 

__ 

280 J 
-- 
_- 

10000000 1 __ __ __ 
.^^^^ --! __I jPent&chlorophenol 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 45 (cont.) 
SUMMARY OF ANALYTICAL RESULTS -SOIL 
DRI$FT STUDY AREA SCREENING EVALUATION 
NUqC DISPOSAL AREA 
NUYC, MIDDLETOWN, RHODE ISLAND 
PAGE 20 IOF 24 

Calcium 45.0 280 J 240 J 300 J 2500 J 
Chromium 64 10000 8.1 11.0 J 15.0 J 14.0 J 64.0 J 
Cobalt 1900 14.0 5.9 11.0 11.0 10.0 
Coooer 4100 10000 24 0 160 30 0 19 0 560 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 45 (cont.) 
SUMMARY OF ANALYTICAL RESULTS -SOIL 
DdFT STUDY AREA SCREENING EVALUATION 
NUqC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 21 IOF 24 

n-Propylbenzene 

I I I __ __ _- -. -_ 
_- _- __ -- -- 

480 JI 430 JI __ 410 JI --! -----A 

W52043302D 
Black Background = Criteria Exceeded: U - Not detected; UJ - Dsetection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 4-3 (cont.) 
SUMMARY OF ANALYTICAL RESULTS -SOIL 
DR/$FT STUDY AREA SCREENING EVALUATION 
NUYC DISPOSAL AREA 
NUWC, MIIDDLETOWN, RHODE ISLAND 
PAGE 22 OF 24 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TAFLE 4-3 (cont.) 
SUbjMARY OF ANALYTICAL RESULTS -SOIL 
DRqFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUb’fC, MIDDLETOWN, RHODE ISLAND 
PAGE 23 IOF 24 

NORTH MEADOW 

DA-S-TPIZ- DA-STP12A- DA-S-TPIZB- DA-S-TPIJ- DA-S-TP13- 
0203-01 00’01-01 0001-01 0001-01 0203-01 

TP12 TP12A TPIZB TP13 TP13 

I z4uuuj I __ -- -- __ 
--I 

Ip-lsopropyltoluene ! ! I __ -- -- _- __ 
--I 

I 22oooj ! __ __ __ __ __ 

! 390001 ! 
--I 

-- __ -- __ __ 

34001 110000~ 
--A __ __ -- _- -- 

520001 10000000~ __ __ __ __ -- 

1101 52ooooj _- __ __ __ __ __ 
I I I I I I I -i 

3800 I 13oooj __ __ __ -- 
--=I 

__ L 810 -- __ 1 -----A 

1300 1 200 Jj -- _- 
--I 

I __ __ __ ---=I 
301 __ -- -- __ 

_.- ---=I 

10000000 1 __ -- __ _- -- 
--I 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TAEiLE 4-3 (cont.) 
SUilMARY OF ANALYTICAL RESULTS - SOIL 
DtiFT STUDY AREA SCREENING EVALUATION 
NUdC DISPOSAL AREA 
N&C MIDDLETOWN, RHODE ISLAND 
PAdE ;4 OF 24 

Region 9 PRG Soil Direct 

Industrial Soil Sxposure 
(O.l’nc)-2002 ~~~f~~~~, 

Phenanthrene 
Pyrene 

Pesticide/F’CB Analysis (UGIKG) 
4 4'~nnF 

10000000 __ 300 J 140 J __ __ 
10000000 __ 1800 290 J -- __ 

7nnn __ -- __ -- -- 

I=- Magnesium Manganese .,I 10000~ 3900 400 JI 1 2400 310 1 1 2000 240 1 1 2400 410 1 1 2300 390 ) I 2300 400 
MtWCllN ?I ninl __ I nn47n I nn7A3 I __ __ 

__ __ __ -- -- 

2000 10000 22.0 17.0 16.0 26.0 25.0 23.0 
120 170 170 150 190 180 

510 10000 __ -_ 0.19 J __ -_ 

!ilil mm __ __ n 74 -- _- 

__ __ __ __ __ 
6.7 140 _- __ __ __ _- 

720 10000 10.0 24.0 28.0 14.0 12.0 .12.0 
10000 10000 51.0 J 72.0 68.0 59.0 52.0 46.0 

Total Petra~leum Hydrocarbon Analysis 

__ 
__ 

__ 
__ 
-- 
__ 
__ 
__ 

__ 

__ 

J 

__ 
__ 

-_ 
-- 
__ 
-_ 

__ 
__ 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 4-4 
TEST 01-r EYPII\,IITI*hI El m”hf fin., m .I b-nvrrrn I”,” a”,“,, Inil T 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 

- 

, 
, 
I 

, 
, 
, 

! 
i 

c 
I 
\ 
f 

I est Pi? Flumber 
and Date 

TPOl 
a/1 l/O3 

Notes 

‘Tc 
- 

.le excavation was 

i 

terminated at 6.75 feet 
below ground surface (bgs) 
because of collapsing 
sidewalls. 
The excavation was 
terminated at 6 feet below 

Test Pit Length by 
width (fee-‘) 

8.5 by 3 

Test Pit Depth 
f-o* k r .Y a 

6.75 

Depth of Fill 
feet bgs 

0 - 6.75+ 

Water Level Depth 
(fi bgs) 

Not encountered 

Sample Number 

The test pit contained mixed fill throughout the entire depth. The 
excavated soils consisted of fill that included sand and gravel with brick, 
concrete, asphalt rubble, metal pipe and cable. 
Results: No visual or olfactory evidence contamination was observed 
throughout excavation. 

The excavated material consisted of fill that included sand, gravel and 
cobbles with brick, concrete, metal drum debris. In addition, a crushed 
and corroded drums with a black, tar-like residue were removed from 
the excavation. The black residue was reported to have a petroleum 
odor. At RlDEMs request, a sample of the tar-like residue was collected 
for laboratory analyses. 

Results: Visual and olfactory evidence of petroleum contamination was 
present from the drum residue. 

TP02 
a/13/03 

17by5 6 O-6+ Not encountered DA-S-TP02-0001-01 

DA-S-TPO2-0102-01 
(tar-like substance) 

DA-S-TP02-0203-Ol/ 
DA-S-TP-DUP02-01 

(drum residue) 

ground surface (bgs) 
because of concern for 
potential contaminant 
transfer to deeper soils or 
groundwater. 
Other drum carcasses were 
visible in the sidewalls and 
bottom of excavation but 
were not removed at this 
time. 

13 
DA-S-TP02-0506-01 

TP03 
TP04 
TP05 

811 l/O3 

Not Performed, replaced by soil borings 
Not Performed, replaced by soil borings 
The excavated soils consisted of sand, grave!, cobbles, and boulders 
with some concrete debris. A layer of stained soil was noted at 6.5 feet 
bgs. 

10.5 - 9.5 by 4 DA-S-TP05-0001-01 
DA-S-TP05-0607-01 
DA-S-TP05-091 O-01 
DA-S-TP-DUPOl-01 

The excavation was 
terminated at 10.5 feet after 
encountering groundwater. 9-10 0.0 

i&,s-u& A dark stained layer of soil was observed at 6.5 ft. bgs. No visual 
evidence of contamination was observed in groundwater entering the 
excavation. Samples were collected from three locations for organic vapor 
headspace screening. 
The excavated soils consisted of silty sand and some gravel with brick, 
concrete, burlap, and asphalt/roofing tar paper. The fill debris did not 
extend deeper than 5 feet bgs at this location. Possible organic sheen 
on groundwater. 

&$&: No visual or olfactory evidence of contamination was observed 
,hroughout excavation of the test pit 

O-1 0.0 

-I- 3-4 0.0 

TP-06 
a/1 3/03 

22by5 10 - -10 o-5 DA-S-TP06-0001-01 The excavation was 
terminated at 10 feet below 
ground surface (bgs) after 
encountering bedrock. 

DA-S-TP06-0304-01 

DA-S-TP06-091 O-01 

DA-S-TP07-0001-01 
DA-S-TP07-0304-01 
(targeted soil around 
black layer) 

DA-S-TPO-0910-01 

TP-07 
WI 2103 

The excavated soils consisted of sand and gravel fill that included brick, 
:inder blocks, coal ash, concrete with rebar, metal debris, insulated 
Gpe, and plastic. Black soil was observed mixed with brick and concrete 
rvhich was included in 3-4 foot interval sample. 
M: No visual evidence of contamination was observed. 

-Not encountered 15by5 IO The excavation was 
terminated at 10 feet below 
ground surface (bgs) due to 
sidewall collapse. 

W52043302D 



TABLE 4-4 (cont.) 
TEST PIT EXCAVATION SUMMARY 
--__---..-._ ---- ----------- ~~~~~ ~~ 
UKAI- I 3 I UIJY AKtA SL‘REENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 D!= 3 

Test Pit Number 
and Date 

TP08 
a/15/03 

7 - 
Test Pit Description and Results’ 

The excavated material consisted nf sandy silt and gratvel, concrete with 
rebar (concrete curbing), slag, and a material resembling tar paper. 

Tar paper material was included in headspace jar for the 7-8 foot Results: 
depth interval. 

TP09 
8/l 4103 

The excavated soils consisted of sand and some silt. Native soil over 
shallow bedrock with no fill/debris observed. 

Results: No visual or olfactory evidence of contamination was observed. 

TPIO 
8/l 4103 

The excavated soils contained fill debris from 0 to 0.5 feet bgs. 
Results: Native soils (till-dense sandy silt, some gravel) from 0.5 to bedrock 
refusal at 2.5 feet bgs. 

TPII 
8/14/03 

Test pit soils appear to be native soils (sand with variable amounts of silt and 
gravel) with bedrock encountered at 4.5 feet bgs. 
Location of soil gas TCE hit. 
Results: No fill or debris observed. 

TP12 
8/l 3103 

Test pit soils appear to be native (sand, silt, gravel, cobbles) with weathered 
Bedrock encountered at 3 feet bgs (broken rock) and more competent bedrock 
St 6 feet bgs. 
Results: No fill or debris observed. 

TP12A 
an 5/03 

rest pit soils consisted of a silty sand with man-made debris including, a steel 
‘rame/beam, aluminum sheet material, plastic, fiberglass panel, and metal wire. 
rest pit was conducted on hillside slope upon request of RIDEM onsite 
.epresentative to investigate magnetic anomaly found using a Schonstedt 
Magnetic Locator. Bedrock was encountered at 2.5 feet bgs. 

w: No visual or olfactorv evidence of contamination was observed 
hroughout excavation. . 

TPIPB 
8/i 5103 

I 
! 

1 

E 
! t 

F 
E 
I t 
1 
I: 

E 
ti 

rest pit soils consisted of a fill of sand and silt with some aravel that contained a 
Gece of steel pipe. Test pit was excavated upon request of RIDEM onsite 
epresentative to investigate magnetic anomaly found using a Schonstedt 
i/lagnetic Locator. Bedrock was encountered at 2.5 feet bgs. 

m: No visual or olfactory evidence of contamination was observed 
hroughout excavation. 

TP13 
an ii03 

rest pit excavated soils consisted of sand and gravel with some 
)oulders. No fill or debris observed. Appears to be native soil. 

w: No visual or olfactory evidence of contamination was observed 
hroughout excavation. 

~_ 

(feet bgs) .- 
8 

._ 
3 

..- 
3 

- 4.5 

- 6 

- 4 

- 2.5 

7 

Twt Pit Len@&! 

Width (feet) 
!3by4 

+lye$y+ 
Not encountered 

yEgy+ 
o-1 
3-4 

N&es 

The eitca\iation was 
terminated at 8 feet bgs 
because of excavator 
refusal on layer of concrete 
curbing. 

bgs] (feet 
n v-8+ DA-S-TP08-0001-O; 

DA-S-TP08-0304-01 

0 
0.0 
0.0 

DA-S-TP-DUP05-01 

DA-S-TP08-0708-0-i 7-8 17 

N/A Not encountered DA-S-TP09-0001-01 
DA-S-TP09-0102-Ol/ 
DA-S-TP-DUP04-01 

O-1 
I-2 

0.0 
0.0 

0 - 0.5 Not encountered DA-S-TPlO-0001-01 o-1 8.1 

DA-S-TPl O-01 02-01 1-2 21.2 

N/A Not encountered DA-S-TPI I-0001 -01 O-1 2.6 

DA-S-TPI l-0203-01 
DA-S-TP-DUP03-01 
DA-S-TPI I-0304-01 

2-3 

3-4 

0.0 

0.0 

N/A Not encountered DA-S-TPI 2-0001-01 ^. .- 
DA-S-TP12-0102-01 
DA-S-TP12-0203-01 

O-1 0.0 
1-2 0.0 
2-3 0.0 

O-2.5 Not encountered DA-S-TP12A-0001-01 O-l 0.0 

0 - 0.5 Not encountered DA-S-TP12B-0001-01 O-1 
~-__ 

0.0 

N/A Not encountered DA-S-TP13-0001-01 

DA-S-TPI 3-0203-01 

DA-S-TPI 3-0405-01 

O-1 5.2 

11 by3 The excavation was 
terminated at 3 feet bgs 
because bedrock was 
encountered. 

11 by3 

12by3 

The excavation was 
terminated at 2.5 feet bgs 
because bedrock was 
encountered. 
The excavation was 
terminated at 4.5 feet bgs 
because bedrock was 
encountered. 

12 by35 

6by3 

The excavation was 
terminated at 6 feet bgs 
because bedrock was 
encountered. 
The excavation was 
terminated at 4 feet bgs 
because bedrock was 
encountered. 

2-3 0.0 

5by3 The excavation was 
terminated at 2.5 feet bgs 
because bedrock was 
encountered. 

The excavation was 
terminated at 7 feet bgs 
because bedrock was 
encountered. 

13.5 by3 

4.1 4-5 

CT0 849 



TABLE 4-4 (cont.) 
TEST PIT EXCAVATION SUMMARY 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 3 OF 3 

Test Pit Number 
and Date 

TP14 
8/l 4103 

TP-15 
8/l Z/03 

TP-15A 
8/l Z/O3 

. . 
Test Pit Onscrlntfnn’ 

Test pit excavated soi!s consis!ed of sand with seme sil! and gravs!. Debris was 
first encountered at 3 feet bgs and included corroded cans and circular mesh 
screens. Metal strapping, and concrete with rebar debris was observed 6-8 feet 
bgs. No debris was observed below 8 feet bgs. 

Results: A large number of open-ended cans (approximately 6 inches in 
length) were observed at 3 to 6 feet bgs. The cans appear to have been 
pressurized at one time and are associated with mesh screens. No visual or 
olfactory evidence of contamination was observed. 
Test pit excavated fill soils consisted of silty sand with a 5-gallon container that 
had a black tar-like residue, an empty 15gallon poly container, and a rusted, 
empty %-gallon drum carcass. All instrument screening for VOCs was 0 ppm 
for these objects. Other debris encountered included brick, concrete slabs (2- 
4 feet wide by 3 feet long), wood, metal pipe, nails, wire, and rubber hose. 
Results: All fill material. No visibly stained soils were observed. 

Test pit excavated fill consisted of silty sand and gravel containing debris which 
was present throughout the entire excavation. A black layer that was thought to 
be asphalt was observed at 3-6 feet bgs. 

At the request of RIDEM representative, this test pit was excavated 
perpendicular to TP15. 

(1) See test pit logs for details 

Width (feet) 
16.5 Dy 4.5 

lOby 

15by6 

T (feet bgs)- 
10.5 

6 

- 
IO 

(feet bgs) 
O-8 

O-6+ Not encountered DA-S-TP15-0001-01 
DA-S-TPI 5-0203-01 
DA-S-TPl5-0506-01 

O-1 0.0 
2-3 0.0 
5-6 0.0 

O-IO+ Not encountered DA-S-TP15A-0203-01 2-3 0.0 

DA-S-TPI 5A-0506-01 5-6 0.0 

(black material) 
DA-S-TPl5A-091 O-01 9-l 0 0.0 

N&es 

The excavation .was temiinated 
at 10.5 feet bgs after 
encountering groundwater on 
top of rock. 

The excavation was 
terminated at 6 feet bgs 
because a massive 
concrete slab (>6 feet wide) 
was encountered and 
sidewalls were collapsing. 
The excavation was 
terminated at 10 feet bgs 
because sidewalls were 
collapsing. 

W52043302D CT0 849 



TABLE 46 
SOIL BORINGS SAMPLE SUMMARY 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Soil Boring Depth of Fill Sample Number Sample Depth FID Notes 
Boring Depth (ft. bw) (ft. bw) Headspace 

Number 0-t. bw) (fvm) 
SBOI 14 (bedrock Undetermined DA-S-SBOI -0102-01 1-2 50.1 Bedrock at 11 ft. bgs 

refusal) (possibly O-2) DA-S-SBOI -5575-01 5.5-7.5 2.3 
DA-S-SBOI -0809-01 8-9 18 

SB02 8.5 (bedrock O-l DA-S-SB02-0102-01 l-2 209.5 Bedrock at 7.5 ft. bgs 
refusal) DA-S-SB02-0304-01 3-4 17.3 

DA-S-SB02-5565-01 5.5-6.5 35.6 
SB03 14 (bedrock O-2.5 DA-S-SB03-0102-01 l-2 572.3 Bedrock at 13.5 ft. bgs 

refusal) DA-S-SB03-0304-01 3-4 345.7 Till at 8 ft. bgs 
DA-S-SB03-0607-01 6-7 167.9 

SB04 13 (bedrock Undetermined DA-S-SB04-0102-01 1-2 0 Duplicate from the 9-l 0 ft. interval 
refusal) (possibly O- DA-S-SB04-2535-01 2.5-3.5 1021 Strong odors at 3-4 ft. bgs 

2.5) DA-S-SB04-091 O-01 9-l 0 237 Possible till at 11 ft. bgs 
DA-S-SB-DUP06-01 9-10 n/a Bedrock at 13 ft. bgs 

SB05 5.5 (bedrock Undetermined DA-S-SB05-0102-01 1-2 0 Bedrock at 5.5 ft. bgs 
refusal) (possible O- DA-S-SB05-0203-01 2-3 5.7 

5.5) DA-S-SB05-0304-01 3-4 9.7 
SB06 7.5 (bedrock 2.5 DA-S-SB06-0515-01 0.5-I .5 0 Bedrock at 3.5 ft. bgs 

refusal) DA-S-SB06-2535-01 2.5-3.5 19.3 
SB07 10 (refusal) None likely DA-S-SB07-0102-01 l-2 0 Weathered bedrock at 2 ft. bgs 
SB08 7.0 (bedrock o-3 DA-S-SB08-0102-01 1-2 0 Bedrock at 7.0 ft. bgs 

refusal) DA-S-SB08-0607-01 6-7 2.5 Till at 6.0 ft. bgs 
DA-S-SB-DUP07-01 6-7 n/a 

MW04B 45 Undetermined DA-S-MW04B-081 O-01 8-10 2.8 Completed as bedrock monitoring 
(possibly O- well (MW04B) 

15) DA-S-MW04B-1416-01 14-16 1.0 Bedrock encountered at 15 ft. bgs 

ft. = feet 
bgs = b&w g rnllnd Cllt-fara I “UllU “US au”” 
ppm = parts per million 
n/a = not applicable 

W52043302D CT0 849 



TABLE 4-6 
SUMMARY OF ANALYTICAL RESULTS - GROUNDWATER 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Interval 

QC Identifier 

Criteria 

I 
I IG'IU vup. Y,-e,-PI"I"Y" I Ia- 
01 I 

None 
I 
None 

I 
None 

I 

Trichloroethene 

Vinvl Chloride 

Arsenic 

Copper 1300 1.9 J __ __ __ __ 

Iron 120 120 27000 __ -- 

Lead 15 15 __ 5.88 J _- __ _- 

Magnesium 7800 5900 2600 7800 11000 

Manganese 110 110 8400 81 .O 1200 

W52043302D 
Black Background = Criteria Exceeded: U - Not detected; UJ - Detection limit approximate: J - Quantitation approximate; 

R - Rejected; NA - Not Analyzed CT0 849 



TABLE 4-6 (cont.) 
SUMMARY OFANALYTICAL RESULTS - GROUNDWATER 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 2 

Sample Number I I 1 DA-A-MWOI B-01 (DA-A-MW-DUP08-01 IDA-A-MW02B-01 1 DA-A-MW03B-01 IDA-A-MW04B-01 I 

Sample Location 

Date Sampled 

Interval 

MWOI B MWOI 0 MW02B MWOJB MW04B 
914/2003 9/4/2003 g/3/2003 9/5/2003 g/4/2003 

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 

I I 
I 
MWOI B-01 I I 

None 

I I I I . .-1- I 

I I 7wul I 7cml I 74nn I 77nn I *7nnn 

IManganese I ! ! 150 1 160 1 8100 1 78.0 1 1200 1 
Mercury I 21 21 0.18 1 0.16 1 -- -- __ 

Nickel 1001 ! 1.93 JI __ _- __ __ 

Potassium 1700 1300 2200 2300 __ 

Sodium 11000 J 16000 J 5900 15000 J 13000 J 

Zinc 33.0 J 260 J 7.0 __ 3.3 J 

W52043302D 
Black Background = Criteria Exceeded; U - Not detected; UJ - Detection limit approximate: J - Quantitation approximate: 

R - Rejected; NA - Not Analyzed CT0 a49 



TABLE 7-1 
--a----. - -- - SELtb I ION OF EXPOSURE PATHWAYS 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Rationale for Selection or Exclusion 

Commercial workers are expected to be exposed to soil through inadvertent contact. 

Commercial workers may be exposed to soil through inhalation of fugitive dust. 

Commercial workers are expected to be exposed to soil through inadvertent contact. 

Surface Water groundwater/surface water as primary drinking water source. 

I I I I I I 

W52043302D CTQ 849 



TABLE 7-2.1 
OCCURRENCE, D!STR.!BU?!ON, 4ND SELECT!DN OF CHEMICALS OF Pn-~-=hrT’*’ f-DY-‘=y 8 “I~I”IIPu...Y I “En, 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

2RANTHENE 

of Detection Concentration’~ Concentration’ Limits Detection Screening* _ 

,  - “ - I  

8/9 I 1A.n I X”” 

ITOTAL PAHS 819 I 344 1 37360 

Y~-“YY,vu-“I) , I ,j’LV 

DA-SW/SD-O3 I 115 

LL”““, 

26OOOL 

._ . 
DA-SW/SD-03 1 8000 1 NA 
DA-SW/SD-03 ) 7000 1 NA 

260 1 DA-SW/SD-03 1 37360 

IO ca 4.1 “UU” 
NO BSL 

1_- I ___ I I I 

NA ___ NO NTX I 

W52043302D 
CT0 849 



TABLE 7-2.1 (cont.) 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENT!AL CONCERN 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 2 

(I) Minimumlmaxtmum detected concentration - field duplicate sample results not averaged Balding indicates maximum value is greater than the screening toxicity value. 
(2) 95% UCL, or maximum detected concentration if the 95% UCL > maximum detected concentration (also the Reasonable Maxtmum Exposure (RME)). 
(3) NA - No background values available. 
(4) Region IX PRO industrial soil November 2002. Region IX PRGs for non-carcinogens have been adjusted by a factor of 0.1 to correspond to an HI of 0.1. 
(5) Rhode island Department of Environmental Management Soil Direct Exposure, IndustriallCommercial. 
(6) Rationale Codes: Selection Reason: Above Screening Levels (ASL) 

Definitions: NA = Not Applicable 

ARARiTBC = Applicable or Relevant and Appropriate Requirementrro Be Considered 
J = Estimated Value 
ca = Carcinogenic 

nc = Nowcarcinogenic 

Deletion Reason: No Screening Toxicity Value (NTX) 
sat = Region IX PRG for non-carcinogen was based on saturation. The value shown is the lesser of me 

Below Screening Level (BSL) Essential Nutrient (NUT) 
saturation or l/10 of the original Region IX PRG. 
ca” = where nc < 100 x ca 

EPA Region I does not advocate quantitative risk evaluation of this contaminant (EPA-l) max = Region IX PRG for this non-carcinogen was based on a ceiling limit. The value shown is the 
lesser of the ceiling limit or l/IO Of the original Region IX PRG. 

W52043302D CT0 a49 



TABLE 7-2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMlCALS OF POTENTIAL CONCERN 

DRAFT STUDY AREA SCREENING EVALUATION 

NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Range of Detectlon Potential ARARlTBC 

W52043302D 



TABLE 7-2.2 (cont.) 

OCCURRENCE, DISTRIBUTION, AND SELECTIONOF CHEMICALS OF POTENTIAL CONCERN 

DRAFT STUDY AREA SCREENING EVALUATION 

NUSC DiSPDSAii AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

PAGE 2 OF 2 

(I) Minimumlmaximum detected concentration -field duplicate sample results not averaged. Balding indicates maximum value is greater than the screening toxicity value. 
(2) 95% UCL, or maximum detected concentration if the 95% UCL > maximum detected concentration (also the Reasonable Maximum Exposure (RME)). 
(3) NA- No background values available. 

Definitions: NA = Not Applicable 
COPC = Chemical of Potential Concern 

(4) Region IX PRG industrial soil November 2002. Region IX PRGs for non-carcinogens have been adjusted by a factor of 0.1 to correspond to an HI of 0.1. 
.(5) Rhode Island Department of Environmental Management Soil Direct Exposure, lndustriallCommercia1. 
(6) Rationale Codes: Selection Reason Above Screening Levels (ASL) 

ARARiTSC = Applicable or Relevant and ApprOpriate Requirement/To Be Considered 
J = Estimated Value 

ca = Carcinogenic 
nc = Non-Carcinogenic 

Deletion Reas No Screening Toxicity Value (NTX) 
Below Screening Level (BSL) Essential Nutrient (NUT) 

EPA Region I does not advocate quantitative risk evaluation of this contaminant (EPA-l) 

sat = Region IX PRG for non-carcinogen was based on saturation. The value shown is the lesser of the 
saturation or 1110 of the original Region IX PRG. 
ca* = where nc < 100 x ca 

max = Region IX PRG for this non-carcinogen was based on a ceiling limit. The value shown is the 
lesser of the ceiling limit or l/IO of the original Region IX PRG. 

CT’0 849 



TABLE 7-2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DlSPOSAli AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Scenario Timeframe: Future 
Exposure Medium: Soil (0 - 15 feet) 
Exposure Point: NUSC Disposal Area 

Parameter 
Watile Organic% (us/kg) 

Frequency Minimum Maximum 
Range of Location of COncantratlon 
Detection Maximum Used for Screenina Potential ARARlTBe I 

1 of Detecti& Concentration’ Concentration’ Limits Detection Screening’ Background Valud Value4 value5 COPC Flag COPC Flag Rationale6 

I1.2.4.TRIMETHYLBENZENE I I .I I ,mnn I I nn CD nn I I I “-,̂ ^  ̂ I I MA I I 

1 ouuuuuu IN” 
72000 nc ___ NO BSL .__-_ 

I 940000 NO BSL 
..- 

._. -__ 

‘-01 776 I NA 1 90000sat 
3 NA 1 21000 ca 

--- 
t RSI I 

1 - 

, I., , I..2 

Semivolatile Organics 
, Y. 

lug/kg) 

YES 

NO- 

+-- 

IV” 
YES 
YES 

NO 
NO 

W52043302D CT0 849 



TABLE 7-2.3 (cont.) 
OGCURRENGE,-DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC D!SPOSAL .AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 2 

(1) Minimum/maximum detected concentration-field duplicate sample results not averaged. Balding indicates maximum value is greater than the screening toxicity value. 
(2) 95% UCL, or maximum detected concentration if the 95% UCL > maximum detected concentration (also the Reasonable Maximum Exposure (RME)). 
(3) NA No background values available. 
(4) Region IX PRG industrial soil November 2002. Region IX PRGs for non-carcinogens have been adjusted by a factor of 0.1 to correspond to an HI of 0.1. 
(5) Rhode Island Department of Environmental Management Soil Direct Exposure, IndustriaVCommercial. 
(6) Rationale Codes: Selection Reason: 

Definitions NA = Not Applicable 
COPC = Chemical of Potential Concern 

ARARiTBC = Applicable or Relevant and Appropriate Requirementrro Be Considered 
J = Estimated Value 
ca = Carcinogenic 

nc = Non-Carcinogenic 
sat = Region IX PRG for non-carcinogen was based on saturation. The value shown is the lesser of the 

Deletion Reasor No Screening Toxici@ Value (NTX) 
Below Screening Level (BSL) Essential Nutrient (NUT) 

EPA Region I does not advocate quantitative risk evaluation of this contaminant (EPA-l) 

saturation or l/IO of the original Region IX PRG. 
ca’ = where nc C 100 x ca 

max = Region IX PRG for this non-carcinogen was based on a ceiling limit. The value shown is the 
lesser of the ceiling limit or l/IO of the original Region IX PRG. 

W52043302D CT0 849 



TABLE 7-2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC D!SPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

W52043302D CT0 949 



TABLE 7-2.4 (Cont.) 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
DRAFT STUDY AREASCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 2 

(I) Minimum/maximum detected concentration -field duplicate sample results not averaged. 
(2) Federal Maximum Contaminant Level (MCL) 
NA - No background values available. 
(4) Rationale Codes. 
(6) Rationale Codes’ Selection Reason: Above Screening Levels (ASL) 

Definitions: RIDEM = Rhode Island Department of Environmental Management GA Groundwater ObjectIves 
NSDWS = National secondary Drinking Water Standards 

COPC = Chemical of Potential Concern 
ARARIBC = Applicable or Relevant and Appropriate RequiremenvTo Be Considered 

J = Estimated Value 

* MCL does not exist for this contaminant. Value shown is the EPA Region IX PRG for tap water. 
ca = Carcinogenic 

nc = Nofwzarcinogenlc 
sat = Region IX PRG for non-carcinogen was based on saturation. The value shown is the lesser of the 

saturation or 1110 of the original Region IX PRG 
ca” = where nc < 100 x ca 

max = Region IX PRG for this non-carcinogen was based on a ceiling limit. The value shown is the 
lesser of the ceiling llmlt or l/ID of the original Region IX PRG. 

W52043302D CT0 649 
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TABLE 7-2.5 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CDNCERN 

DRAFT STUDY AREA SCREENING EVALUATION 
_...-- - 
NUSG ulSPOSAL AREA 

NUWC, MIDDLETOWN, RHODE. ISLAND 

~~Titne~rame; Future 1 
Exposure Medum: Surface water 
Ex oswe Point: NUSC Disposal Area 

0.89 NA I IOOca I 100 RIDEM 
I I 

1 --_ 1 DA-SW/SD-O1 1 8260 NA I ___ “._ 

SW/SD-O6 I 4541 NA I ___ -__ I NO I NUT 
SW/SD-O2 1 43051 1 NA .-_ _.. 1 NO 1 NUT 
CInIIcr. n.4 , -II) I Lln LI_^ , m I nlnrhr , \,rr. , 1-1 

-ur L.L I IYn , LllG , , nlUCl”l , rc3 , T-XL 

SW/SD-Q3 1 5.3 NA I -__ 1 500;nc 1 NSDWS 1 NO 1 BSL 

ALUMINUM, FILTERED 4/9 37 J 370 2: 
ARSENIC, FILTERED 319 2.43 J 3.04 J 
BARIUM, FILTERED 9/9 3.4 12 

ICALCIUM, FILTERED I 9/9 1 19000 I 36000 I --- DA-SW/SD-02 1 31750 I _“_ ___ ~__ .,” ..̂  1 NUT 

COBALT, FILTERED 619 1 J 2.8 - ------ -.. ----- .- __ .- 

IMERCURY, FILTERED 

EL - 
49 , 2.6 J , 4.2 J , 

9/9 ( 130 1 980 I 
II9 1 12.4 1 12.4 1 0. 

9/9 ( 5200 1 9300 I 
9/9 1 15 1 670 

W52043302D CT0 649 



TABLE 7-2.5 (cont.) 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
DRAFT STUDY AREA SCREENING EVALUATION 
RI, ,Ef- nleml-.EAI AbEn I.YI” YIWI “lr\L ,-u\Lrn 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 2 

(1) Minimum/maximum detected concentration -field duplicate sample results not averaged. 
(2) Federal Maximum Contaminant Level (MCL). 

(3) NA No background values available. 
(4) Rationale Codes 

(6) Rationale Codes: Selection Reason: 

Definitions: RIDEM = Rhode Island Department of Environmental Management GA Groundwater Objectives 

NSDWS = National Secondary Drinking Water Standards 
COPC = Chemical of Potential Concern 

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 
J = Estimated Value 

* MCL does not exist for this contaminant. 
ca : Carcinogenic 

Value shown is the EPA Region IX PRG for tap water. nc :Non-Carcinogenic 

sat = Region IX PRG for non-carcinogen was based on saturation. The value shown is the lesser of the 
saturation or l/10 ofthe orlginal Region IX PRG. 

ca* = vhere nc < 100 x ca 

max = Region IX PRG for this non-carcinogen was based on a ceiling limit The value shown is the 
lesser of the ceiling limit or l/l 0 of the original Region IX PRG. 

W52043302D CT0 849 



TABLE 7-3.1 
MEDIIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Scenario Timeframe: Current/Future 
Exposure Medium: Sediment 
Exposure Point: NUSC Disposal Area 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 
W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentra0on Term, OSWER Directive 9285.7-081, May 1992 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
95% UCL of Non-parametric test data (95% UCL-NP) 

(1) Shapiro-Wilk W-Test indicates data are lognormally distributed. 95% UCL was calculated by Land method 

(2) 95% 1JCL exceeds maximum detected concentration. Therefore, the maximum concentration was used for the RME EPC and the lesser of the mean or maximum detected concentration was 

used for the CTE. 
(3) Shapiro-Wilk W-Test indicates data are normally distributed. 95% UCL was calculated by Student-t method. 
(4) Shapiro-Wilk W-Test indicates data are undefined. 95% UCL was calculated by non-parametric Bootstrap method. 

W52043302D CT0 849 



TABLE 7-3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDQLETOWN, RHODE ISLAND 

Maximum Detected 

For non-detects, 112 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 
W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance ta RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
95% UCL of Non-parametric test data (95% UCL-NP) 

(1) Shapiro-Wilk W-Test indicates data are lognormally distributed. 95% UCL was calculated by Land method. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, the maximum concentration was used for the RME EPC and the lesser of the mean or maximum detected concentration 

used for the CTE. 
(3) Shapiro-Wilk W-Test indicates data are normally distributed. 95% UCL was calculated by Student-t method. 
(4) Shapiro-Wilk W-Test indicates data are undefined. 95% UCL was calculated by non-parametric Bootstrap method. 

W52043302D 



TABLE 7-3.3 
MEDIUM-SPECIFIC EXPOSURE PO!NT CONCENT!?AT!ON SUMMARY 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLE-l-OWN, RHODE ISLAND 

Chemical of Potential Concern Unite 1 Arithmetic Mean I~- C 

For non-detects, 112 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 
W-Test: Developed by Shapiro and Wilk, refer to Suppiemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
95% UCL of Non-parametric test data (95% UCL-NP) 

(1) Shapiro-Wilk W-Test indicates data are lognormally distributed. 95% UCL was calculated by Land method. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, the maximum concentration was used for the RME EPC and the lesser of the mean or maximum detected 

concentration was used for the CTE. 
(3) Shapiro-Wilk W-Test indicates data are normally distributed. 95% UCL was calculated by Student-t method. 
(4) Shapiro-Wilk W-Test indicates data are undefined. 95% UCL was calculated by non-parametric Bootstrap method. 

CT0 849 



TABLE 7-3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

For non-detects, l/2 sample,quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation, 
W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, BSWER Directive 9285.7-081, 
May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
95% UCL of Non-parametric test data (95% UCL-NP) 

(1) Shapiro-Wilk W-Test indicates data are lognormally distributed. 95% UCL was calculated by Land method. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, the maximum concentration was used for the RME EPC and the lesser of the mean or 

maximum detected concentration was used for the CTE. 
(3) Shapiro-Wilk W-Test indicates data are normally distributed. 95% UCL was calculated by Student-t method. 
(4) Shapiro-Wilk W-Test indicates data are undefined. 95% UCL was calculated by non-parametric Bootstrap method. 

W52043302D CT0 849 



TABLE 7-3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

DRAFT STUDY AREA EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

For non-detects, 112 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation 
W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% (JCL-T); 
95% UCL of Non-parametric test data (95% UCL-NP) 

(1) Shapiro-Wilk W-Test indicates data are lognormally distributed. 95% UCL was calculated by Land method. 

(2) 95% UGL exceeds maximum detected concentration. Therefore, the maximum concentration was used for the RME EPC and the lesser of the mean or maximum 

detected concentration was used for the CTE. 
(3) Shapiro-Wilk W-Test indicates data are normally distributed. 95% UCL was calculated by Student-t method. 
(4) Shapiro-Wilk W-Test indicates data are undefined. 95% UCL was calculated by non-parametric Bootstrap method. 

CT0 849 

- 



TABLE 8-I 
EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 

DRAFTlSTUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Notes: 
The exposure factors were derived as presented in Appendix G-7. 

The soil/sediment ingestion rates were calculated by multiplying the food ingestion ra ltes 

1 - USEPA (U.S. Environmental Protection Agency), 2000. Ecological Soil Screening Level 
Guidance, Draft. Office of Emergency and Remedial Response. July. 

2 - Beyer, N., E. Connor, and S. Gerould. 1994. Estimates of Soil Ingestion by Wildlife. 
Journal of Wildlife Management. 58(Z). pp. 375-382. 

3 - Based on a Canada Goose 
4 - Based on a Short-tailed Shrew 
5 - Based on a Mallard Duck 

VW5204330213 CTQ 849 



TABLE 8-2 
SUMMARY OF DESCRIPTIVE STATISTICS FOR ECOLOGICAL RISK ASSESSMENT -SURFACE SOIL 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWG, MIDDLETOWN, RHODE ISLAND 

Ecological Risk Screening 

MeaIl 
Concentration @’ 

Sample of 
Maximum 

Concentration 
Screening 

LWA” 

Ecological 
EfktS 

Selected as 
Further 

Quotient a COPC? 
IW 

T~~~~r?$~d Rationale 

lunitlessf*’ Chain Modeling? 
I I I I I 

CT0 849 



TABLE 8-2 (cont.) 
SUMMARY OF DESCRIPTIVE STATISTICS FOR ECOLOGICAL RISK ASSESSMENT - SURFACE SOIL 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 3 

1 Ecological Risk Screening I 

Parameter 
Frequency of Minimum Maximum Range of Mean Sample of Ecological 

Selected as 
Further 

Detection”’ Concentration”’ Concentration~‘~2’ 
Effects 

Nondetects Concentration “’ 
Maximum Screening 

Concentration LW4’” Quotient a COPC? 
WN) 

T~~~r~F~od Rationale 

(witless)@’ Chain Modeling? 

CT0 849 



TABLE 8-2 (cont.) 
SUMMARY OF DESCRIPTIVE STATISTICS FOR ECOLOGICAL RISK ASSESSMENT - SURFACE SOIL 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 3 OF 3 

Parameter 
Concentration 

Associated Samples: 

DA-S-TPOI-0001-01 

DA-S-TP02-0001-01 

DA-S-TP05-0001-01 

DA-S-TP06-0001-01 

DA-S-TP07-0001-01 

DA-S-TPO&0001-01 

DA-S-TPOS-0001-01 

DA-S-TPI 0-0001-01 

DA-S-TPI 1-0001-01 

DA-S-TP12-0001-01 

DA-S-TP12AOOOl-01 

DA-S-TP12B-0001-01 

DA-S-TP13-0001-01 
DA-S-TP14-0001-01 

DA-S-TP15-0001-01 

Abbreviations- Rationale Codes: 

COPC = Chemical of Potential Concern For Selection as a COPC or for Further Evaluation: 

PC6 = Polychlorinated Biphenyl ASL = Above COPC Screening Level 

BIO = Bioaccumulative 

NTX = No Toxicity Data Available/Screening Level not Available 

For Elimination as a COPC or for Further Evaluation: 

BSL = At or Below COPC Screening Level 

NUT = Essential Nutrient 

Notes: 

A shaded chemical name indicates that the constituent was selected as a COPG. 

Footnotes: 

1 - Sample and duplicate are counted as Iwo separate samples when determining the minimum and maximum detected concentrations and as one sample when determining the frequency of detection. 

2 The maximum detected concentration is used for screening purposes. 

3 -Averages are calculated using half of the detection limit for nondetects. 

4 See Appendix G-2 for sources of screening values. 

5 Benzo(a)pyrene is used as a surrogate for this analyte. 

6 Total DDT value 

7 Total PCB value 

8 - Ecological effects quotient = max conc.lscreening level 

W52043302D CT0 840 



TABLE 8-3 
SUMMARY OF STATISTICS FOR ECOLOGICAL RISK ASSESSMENT- SEDIMENT 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Parameter 

Ecological Risk Screening 
Ecological Frequency of Minimum Sample of Further Evaluated 

Detectionr’r 
Concentration Maximum Range of Mean 

Maxmum Screening Effects 
111 Concentration r’,‘r Nondetects Concentration I31 Detection Levelt4’ Quotient 

Selected as a in Terrestrial Food Rationa,e 
COPC (Y/N) Chain Modeling? 

1 (unitless)“’ 1 (YIN) 
Volatile Organics (uglkg) 
I,l,l-TRICHLOROETHANE I 319 0.95 

Ii!= 
0.36 -1.1 0.7 / DA-S-SD02-01 1 170 0.01 N N BSL 

1 ,I-DICHLOROETHANE II9 0.71 J J 0.32 -1.1 0.4 N BSL - 
1,2,4-TRICHLOROBENZENE 1 l/9 1 6.2 J 1 6.2 J 1 

-I- 
0.25-4.6 1 I N BSL 

419 a-.- J 0.31 -0.53 N BSL 
II9 0.79 J 0.26 -0.9 N NTX 
419 34 J 

o.3.,.2e!E c 
5.2 -8.8 N ASL 

l/9 2.7 J N ASL - 
l/9 1.6 J 0.23 -0.8 0.4 N NTX - 
619 2.4 J 0.42 -1.2 N NTX 
II9 2.2 L 0.58 -2 N BSL 
l/9 xi-- -0.91 

J 
0.26 N BSL - 

I/9 38 J 0.23 -0.77 N BSL 
II9 L 0.29 -1 N BSL 

L 
1.6 

66 
XL- 
15 
38 
14 

II9 I 780 780 52 -200 1 140 1 DA-S-SD03-01 1 
4/9 1 a7 J 2000 53-140 I 300 1 DA-S-SDO3-01 1 
619 140 J 3400 
39 310 J 2600 
519 310 J 2300 
519 420 J 1900 
719 100 J 2300 93 -310 630 1 DA-S-SDOB-01 ( 
at9 980 J 2700 J 300 -1200 1400 ( DA-S-SD08-01 / 
l/9 400 J 400 J 230 -570 200 1 DA-S-SDOI-01 1 --- 1 

619 560 J 2300 J 560 -980 DA-S-SDD8-O1, 970 r3n.s.snna.n, 

t- 

YI l-Y-“Y”l Y  I 

1300 1300 92 -230 210 DA-S-SD03-01 
140 J 3300 98 -420 870 DA-S-SD03-01 

l/9 1 100 J DA-S-SDO3-01 

BIO 
BIO 
BIO 
BIO 
BIO 

m 
BIO 

TV 
I” , ,“,A 

N 1 NTX 

CT0 849 



TABLE 8-3 (Cont.) 
SUMMARY OF STATISTICS FOR ECOLOGICAL RISK ASSESSMENT- SEDIMENT 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUXC, MiDDLETOWN, RHODE iSLAND 
PAGE 2 OF 3 

Concentration 
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TABLE 8-3 (Cont.) 
SUMMARY OF STATISTICS FOR ECOLOGICAL RISK ASSESSMENT- SEDIMENT 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
WUWC, UiDDLETOX~, RiiODE iSLAND 
PAGE 3 OF 3 

Parameter 
Minimum 

Concentraiion 
111 

I I 

PERCENT MEDIUM.SILT 9/9 IO 

PERCENT SAND 
SIEVE NO. 004 
SIEVE NO. 010 

Associated Samples 
DA-S-SDOI-01 
DA-S-SD02-01 
DA-S-SD02-01-D 
DA-S-SD03-01 
DA-S-SDOCOI 
DA-S-SD05-01 
DA-S-SD06-01 
DA-S-SD07-01 
DA-S-SD08-01 
DA-S-SD09-01 

48 01 14.5 DA-S-SD04-01 --- 
58 28.5 DA-S-SD03-01 --- _.. 

5.76 J ___ 29 DA-S-SD08-01 --- _.. 
72 ___ 54.3 DA-S-SD04-01 _-- 

Abbreviations: 
COPC = Chemical of Potential Concern 
HMW = High Molecular Weight 
LMW = Low Molecular Weight 
PAH = Polycyclic Aromatic Hydrocarbons 
PC6 = Polychlorinated Biphenyl 
AVS = Acid Volatile Sulfides 
SEM = Simultaneously Extracted Metals 

Rationale Codes: 
For Selection as a COPC or for Further Evaluation: 

ASL = Above COPC Screening Level 
BIO = Bioaccumulative 
NTX = No Toxicity Data Available/Screening Level not Available 

For Elimination as a COPC or for Further Evaluation: 
BSL = At or Below COPC Screening Level 
NUT = Essential Nutrient 

Notes: 
A shaded chemical name indicates that the constituent was selected as a COPC. 

Footnotes’ 
1 -Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations and as one sample when determining the frequency of detection. 
2 The maximum detected concentration is used for screening purposes. 
3 -Averages are calculated using half of the detection limit for nondetects. 
4 See Appendix G-2 for sources of screening values. 
5 HMW PAHs includes benzo(a)anthracene, benzo(a)pyrene, chrysene, dlbenzo(a,h)anthracene, fluoranthene, and pyrene. 
6 LMW PAHs includes acenaphthene, anthracene, fluorene, naphthalene, and phenanthrene 
7 -Total PAHs is the combination of HMW PAHs and LMW PAHs 
8 - Ecological Effects Quotient = Max. conc.lscreenmg level 

W52043302D CT0 849 



TABLE 84 
SUMMARY OF STATISTICS FOR ECOLOGICAL RISK ASSESSMENT -SURFACE WATER 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DiSPOSAii AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Ecological Effects 
Terrestrial Food 

Chain Model? 

DA-A-SW02-01-D 

W52043302D CT0 849 



TABLE 8-4 (Cont.) 
SUMMARY OF STATISTICS FOR ECOLOGICAL RISK ASSESSMENT -SURFACE WATER 
DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 
NUWC, MIDDLETOWN, RHODE ISLAND 
PAGE 2 OF 2 

Concentration”’ 

Included in 
Terrestrial Food 

Ecological Effects Selected as a Chain Model? 

DA-A-SWO8-01 

Associated Samples: 
DA-A-SWOI-01 
DA-A-SW02-01 
DA-A-SWO2-01 -D 
DA-A-SWO3-01 
DA-A-SWO4-01 
DA-A-SW05-01 

DA-A-SWO&01 
DA-A-SWO7-01 
DA-A-SWO8-01 
DA-A-SWO9-01 

Abbreviations: 

COPC = Chemical of Potential Concern 

Rationale Codes: 

For Selection as a COPC or for Further Evaluation: 

ASL = Above COPC Screening Level 
NTX = No Toxicity Data Available/Screening Level not Available 

For Elimination as a COPC or for Further Evaluation: 
BSL = At or Below COPC Screening Level 
NUT = Essential Nutrient 

Notes: 

A shaded chemical name indicates that the constituent was selected as a COPC. 

Footnotes: 

1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations and as one sample when determlnlng the frequency of detection. 
2 - The maximum detected concentration is used for screening purposes. 
3 -Averages are calculated using half of the detection limit for nondetects. 
4 See Appendix G-2 for sources of screening values 

5 - Chemicals with a “Y” in this column are included in the conservative food chain model because they are important bioaccumulative chemicals (USEPA, 2000). See Table 8-5 for the results ofthe conservative food chain model. 
6 Ecological Effects Quotient = Max. Cont./Screening level 

W52043302D CT0 849 
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TABLE 8-6 
~ TERRESTRIAL FOOD CHAIN MODEL - CONSERVATIVE SCENARlO - PlSClVOROUS RECEIPTORS 

DRAFT STUDY AREA SCREENlNG EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE lSLAND 

Chemical 

ENAPHTHENE 
Tl-lRA~FhlF 

I Piscivorous Receptors 

I 
1 

Great Blue Heron Raccoon 
=I NOAELEEQ 1 LOAEL EEQ 1 NOAELEEQ i LOAELEEQ _ ..-_ _-- --- --_ _-- -.-- 

I 
I 3.OE-02 I 3.QE-03 1 4 4603 I 7 7F-Cl3 I 

r------ ARSENIC 
6.5E-03 I 1.7E-01 

II 2.5E-01 I 
1.7E-O;! 

SOE-01 
6.7E-02 I c sir n-3 il. I C-VL .l cr AA .J.JC-” I I I L I 

Cells are shaded if the value is greater than 1 .O 
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TABLE 8-7 
TERRESTRIAL FOOD CHAIN MODEL -AVERAGE SCENARIO - INSECTIVOROUS AND HERBIVOROUS RECEPTORS 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

ICHROMII JM ..3E 8.6E-03 I 

I 9 CiF-ill I 9 ClF.i-13 I 3.OE-01 I 1 .OE-01 - #I 

IZINC 

7.5E-01 5.4E-02 6SE-01 6.5E-02 I 
2 9E-02 I 7 3F-C-l3 

.2E 
- 

5.8E-03 1.7E-02 2.6E-01 1 1.3E-01 6SE-02 1 

Cells are shaded if the value is greater than 1 .O 

EEQ - Ecological Effects Quotient 

NOAEL _ No Observed Adverse Effects Level 

LOAEL - Lowest Observed Adverse Effects Level 

W52043302D CT0 849 



TABLE 8-8 
TERRESTRIAL FOOD CHAIN MODEL -AVERAGE SCENARIO - PISCIVOROUS RECEPTORS 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

CeIlIs are shaded if the value is greater than 1.0 

EElQ - Ecological Effects Quotient 
NQAEL - No Observed Adverse Effects Level 
LQAEL - Lowest Observed Adverse Eftects Level 

W52043302D CT0 849 



TABLE 9-I 
COPCs AND CONTAMINANTS EXCEEDING SCREENING CRITERIA 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

!;urface Water 

Region IX PRGs 

Groundwater 

Region IX PRGs 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

Flouranthene 
Carbazole 

Benzo(a)anthracene 
Benzo(b)flouranthene 
Benzo(k)flouranthene 

Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

(I) Criteria - AWQC - CCCC: Ambient Water Quality Criteria Chronic 
MC&: Maximum Contaminant Levels 
Region IX PRGs: Preliminary remediation goals, industrial commercial explosure 
Soil DECs: RIDEM industrial commercial exposures 
GA Groundwater Objectives: RIDEM groundwater objectives for GA aquiferrs 
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FIGURE 1-4 

BUILDING 185 STORAGE SHED COMPLEX 
VIEW TO THE NORTH 

NUSC DISPOSAL AREA 
STUDY AREA SCREENING EVALUATION 

NUWC, MIDDLETOWN RHODE ISLAND 

Building 185, North Side Of pavement, showing two open shed storage areas. The shed in 
foreground has no roof. View iS to the north. Photo taken June 2003, T&a Tech NUS, Inc. 



FIGURE 8-1 
NAVY TIERED APPROACH 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Navy Ecological Risk Assessment Tiered Approach 

Tier 1. Screening Risk Assessment (SRA): Identify pathways and compare 
exposure point concentrations to bench marks. 

Step 1: Site visit; Pathway Identification/Problem Formulation; Toxicity 

Step 2: Exposure Estimate; Risk Calculation (SMDP)’ 

1) Site passes screening risk assessment. A determination is made that the site pose: 
acceptable risk and shall be closed out for ecological concerns. 

2) Site fails screening risk assessment: The site must have both complete pathway 
and unacceptable risk. As a result the site will either have an interim cleanup or 
moves to the second tier. 

ier 2. Baseline Ecolosical Risk Assessment (BERA): 
‘etailed assessment of exposure and hazard to “assessment 
ndpoints” (ecological qualities to be protected). Develop site specific 
slues that are protective of the environment. 

Step 3a: Refinement of Conservative Exposure Assumptions2 (SRA)- 
---Proceed to Exit Criteria for Step 3a 4 

Step 3b: Problem Formulation -Toxicity Evaluation; Assessment 
Endpoints; Conceptual Model; Risk biypothesis (SMDP) 

Step 4: Study DesignlDQO - Line of Evidence; Measurement 
Endpoints; Work Plan and Sampling & Analysis Plan (SMDP) 

Step 5: Verification of Field Sampling Design (SMDP) 

Step 6: Site investigation and Data Analysis (SMDP) 

Step 7: Risk Characterization 

Proceed to Exit Criteria for BERA 
- 

Exit Criteria Step 3 a Refinement 

1) If re-evaluation of the conservative 
exposure assumptions (SRA) support an 
acceptable risk determination then the site 
exits the ecological risk assessment 
process. 

2) If re-evaluation of the conservative 
exposure assumptions (SRA) do not support 
an acceptable risk determination then the 
site continues in the Baseline Ecological 
Risk Assessment process. Proceed to 
Step 3b. 

Exit Criteria Baseline Risk Assessment 

1) If the site poses acceptable risk then no further evaluation and no remediation 
from an ecological perspective is warranted. 

Tier 3. Evaluation of Remedial Alternative (RAGS Cl 

a. Develop site specific risk based cleanup values. 

B. Qualitatively evaluate risk posed to the environment by implementation of each alternative (short 
term) impacts and estimate risk reduction provided by each (long-term) impacts; provide quantitative 
evaluation where appropriate. Weigh alternative using the remaining CERCLA 9 Evaluation Criteria. 
Plan for monitoring and site closeout. 

lotes: 1) See EPA’s 8 Steps ERA Process for requirements for each Scientific Management Decision Point (SMDP). 

2) Refinement Includes but is not limited to background, bioavailability, detection frequency, Etc. 

3) Risk Management is incorporated throughout the tiered approach. 



FIGURE 8-2 
ECOLOGICAL CONCEPTUAL SITE MODEL 

DRAFT STUDY AREA SCREENING EVALUATION 
MIlRrt IwcQn-cAI ADEA .-w-w I..-. -..IT~r,,.h- 

NUWC, MIDDLETOWN, RHODE ISLAND 

SOURCE 

POTENTlAL 
RECEPTORS 

RELEASE 
MECHANISM 

TRANSPORT 
MECHANISM 

EXPOSURE 
MECHANISM 

Sediment 

t 

t---- 
Inhalation n n n IB 

&----+I Volatile 

n = COMPLETE EXPOSURE PATHWAY- 

Blank space indicates incomplete exposure pathway or relatively insignificant, or not applicable, potential exposure 



FIGURE 9-2 
FIRST TIER CONCEPTUAL SITE MODEL 

DRAFT STUDY AREA SCREENING EVALUATION 
NUSC DISPOSAL AREA 

NUWC, MIDDLETOWN, RHODE ISLAND 

Erosion, Mechanical Transport 

GA Aquifer area 

Confirmed or Likely Contaminant Pathway Groundwater flow to 

- - - - - - - - Possible Contaminant Pathway 
Stream and pond 
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Bl - TEST PIT LOGS 



J 
Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: 

TEST PIT LOG Page I of 

‘EST-PIT.CFjOSS SECTION AND /OR PLAN VIEW 

NUSC Disposal Area SA-08 
N8856-0530 
Newport, RI 

TEST PIT No.: 
DATE: c d I 
TtNUS Representative: T h&,,&,& 

REMARKS: 

Note:Draw stratification iin;;at the approximate boundary between soil types for this test pit and show depths. 

PHOTOLOG: j’M!TB ?lZfufL T5 &I!!. \ 6%% IA&b. 
I 



Page I of J- L- R Tetra Tech NUS, inc. 

PROJECT NAME: NUSC Disposal Area SA-08 
PROJECT NUMBER: N8856-0530 
LOCATION: Newport, RI 

MATERIAL DESCRIPTION 

Depth 
Lithologj 
Change 

Ft.1 (Depth/Ft. 

0 

TEST PIT No.: -l-PO&. 
DATE: % G-03 - 
TtNUS Representative: k &,\b+ 

I 1 PIDIFIID_READING 

‘. 

.. 

- - 

EST PIT CROSS SECTION AND /OR PLAN VIEW 

W 

Pi 

‘ater Level Depth: k.rIo+ evuoonb& - &A H*w+ -k k+j&-\,k 

t Dimensions: Length: \?’ Width: 5 ’ ash: 6’ (&pm&) Equipment Used: TC&A& 
/ 



EJ Tetra Tech NUS, Inc. 

LOCATION: 

PROJECT NAME: NUSC Disposal Area SA-08 TEST PIT No.: -@35 
PROJECT NUMBER: N8856-0530 DATE: x 11-03 

Newport, RI TtNUS Represezative: T mr 

MATERIAL DESCRIPTION I ‘I PIWFID READING 

TEST PIT LOG Page of I I 

-EST PIT CROSS SECTION AND /OR PLAN VIEW 

Vater Level Depth: fO.2 ’ 

‘it Dimensions: Length: 7-c kQdth:z- q ‘Depth: /’ 0 .g ’ Equipment Used: yM. EY- 

REMARKS: 

Note:Draw stratification lines at the approxi 

PHOTO LOG: >\ k _ ac! 



Tetra Tech NUS, Inc. 
TEST PIT LOG Page 1 of J- 

PROJECT NAME: NUSC Disposal Area SA-08 
PROJECT NUMBER: N8856-0530 
LOCATION: Newport, RI 

TEST PIT No.: TP5C 
DATE: s- 13-03 
TtNUS Rem-esentative: 

‘EST PIT CROSS SECTION AND / OR PLAN VIEW mof- TD S&9&- 

VJ 

hater Level Depth: 

it Dimensions: Length:EJa’ Width: 4/S’ Depth: N 10 ’ 



Tetra Tech NUS, Inc. 

PROJECT NAME: NUSC Disposal Area SA-08 TEST PIT No.: 
PROJECT NUMBER: N8856-0530 

TP 07 
DATE: 

LOCATION: Newnnrt. RI 
S-/L- 03 

-nhll IQ 

- 

‘EST PIT CROSS SECTION AND / OR PLAN VIEW COT TO Sulcr 

“J 

1 

i 

\/ 

later Level Depth: 

it Dimensions: Length-?jg ’ Width: &<’ Depth: qo/ Equipment Used: &&k&i a/g< 
/v/n”nfmr- /,a.arn I 

Note:Draw stratification lines at the approximate boundary between soil types for this test pit and show depths. 
PHOTO LOG: p.y/&&m QJ&& f I IL&a 

/ 
p* \<“\p cei bw) 



Tetra Tech NUS, Inc. 
TEST PIT LOG Page 1 of I 

PROJECT NAME: NUSC Disposal Area SA-08 
PROJECT NUMBER: N8856-0530 
LOCATION: Newoort. RI 

EST PIT CROSS SECTION AND / OR PLAN VIEW 

later Level Depth: hJ0-t @~fOOrUyr(L p go-m”\ KOCIED By faw3El-E mas (I-‘/@&q& 
(WU Iu4 QlIPhCf 

it Dimensions: Length: 13 Width: 3 -y Depth: Equipment Used: Tiakeuth,h& I3 

REMARKS: au T\L\. M,,‘t~h’tk~ 

Note:Draw stratification finas at the approximate boundary between soil types for this test pit and show depths. 
PHOTO LOG: IV-IL Cf/2wb)lb* * hleo , &&j# 

/ 
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TEST PIT LOG Page _L of A 

Tetra Tech NUS, inc. 

‘ater Level Depth: &w&x& k-&k. - Y\P+ eamb.QA 

t Dimensions: Length: “11 Width: “J.J Depth: w”3 

I 

bLLa.%“(L. I”. u c-m, 

REMARKS: 
. 

Se b . I . Ah tzAL.ic 

Note:Draw stratification lines at the approximate boundary between soil types for this test pit and show depths. 

PHOTO LOG: 4%fLk&W-i A!! &!i ‘. “Id&l 



0 R Tetra Tech NUS, Inc. 
TEST PIT LOG Page 1 of I 

w 

Pi 

PROJECT NAME: NUSC Disposal Area SA-08 TEST PIT No.: 
PROJECT NUMBER: N8856-0530 

7-t 10 
DATE: 

LOCATION: Newport, RI 
g-IY-PJ 

TtNUS Representative: K &jj~f :rjorgan 

I MATERIAL DESCRIPTION 

I T PIDFID READING 

Remarks/ 
.::, 

Sample ID and 
Time 

Depth 

(Ft.1 

’ SM 

IT/J 
fp,! 

EST PIT CROSS SECTION AND /OR PLAN VIEW 

t Dimensions: Length: tij”ll Width: $3 Depth: @3 Equipment Used:=py& TO’% 
,far 

PHOTO LOG: 



Tetra Tech NUS, Inc. 

TEST PIT LOG Page 1 of -I- 

PROJECT NAME: NUSC Disposal Area SA-08 
PROJECT NUMBER: N8856-0530 
LOCATION: Newport, RI 

LEST PIT NO.: ?-?)I 
DATE: s-IY-03 
TtNUS Retxesentative: K 

-EST PIT CROSS SECTION AND /OR PLAN VIEW 

Vater Level Depth: bt entoc&xed- b&w -kr o-‘?.mdc 

‘it Dimensions: Length: “J t Width: “3 Depth: *r y.$- 

Note:Draw stratific 
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TEST PIT LOG Page 1 of J- 
Tetra Tech NUS, Inc. 

PROJECT NAME: NUSC Disposal Area SA-08 
PROJECT NUMBER: 
LOCATION: 

Depth 
(Ft.) 

Lithology 
Change 

(DepthlFt. 

MATERIAL DESCRIPTION 
- 

U 
s 
C 
S 

- 

@I 

1 PIDIFID READING 

‘EST PIT CROSS SECTION AND /OR PLAN VIEW 

REMARKS: 

Note:Draw stratific 
PHOTO LOG: 



Tetra Tech NUS, Inc. 
TEST PIT LOG Page \ of J- 

PROJECT NAME: NUSC Disposal Area SA-08 
PROJECT NUMBER: N8856-0530 
LOCATION: Newport, RI 

I 

TEST PIT No.: -I? r2.34 
DATE: b-IS *D q 
TtNUS Representative: -fy Q@r 

G 

-EST PIT CROSS SECTION A 

. .; 

Pit Dimensions: Length: (D Width: Depth: E.quipment Used: m l . 



PROJECT NAME: NUSC Disposal Area SA-08 TEST PIT No.: T?lZ~ Is 
PROJECT NUMBER: N8856-0530 
LOCATION: Newport, RI yz Rep-w 

I I MATERIAL DESCRIPTION I I I PIDIFID READING 

Remarks/ 

0 R TEST PIT LOG Page_Lof_L 

Tetra Tech NUS, Inc. 

_, 

*’ *: ._ 
. . . _, ’ * .1,, 

. I, ‘. . 
: 

.a :,, - . ..1. ; I., 
. . * . 

Vater Level Depth: 

. 
. .: 

Note:Draw str 
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TEST PIT LOG Page 1 of J- 

Tetra Tech NUS, Inc. 

PROJECT NAME: NUSC Disposal Area SA-08 TEST PIT No.: 
PROJECT NUMBER: N8856-0530 

TP 13 
DATE: 

I r-XATIC)N- Newnnrt RI 
b’l~O3 

I- . . 

EST PIT CROSS SECTION AND / OR P 

later Level Depth: b+ ~nl00r’&.%d - bZUk kLQbu -kQ b$ yI& 

it Dimensions: Length: “I$.$ Width: 4 Depth: “+ Equipment Used: 
Ji&@u.L ‘mrw 
f 

UAVfh hd!) 

REMARKS: L&Q-L Al \ n&UC. M&5&& _ tie &!kriC okd. fUo n.oj&g.,q &\n,m p~&tc 

Note:Draw stratificati lines at the approximate boundary between soil types for this test pit and show depths. 

PHOTO LOG: lN l&o CA 
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TEST PIT LOG Page .-d- of L 
Tetra Tech NUS, inc. 

PROJECT 
PROJECT 
LOCATION: 

NAME: NUSC Disposal Area SA-08 TEST PIT No.: 
NUMBER: N8856-0530 

7p jq 
DATE: 

Newport, RI 
g- ly’ 03 

TtNUS Representative: K &a kc, T 

I 
I 
1 PID/FIiD READINI s 

.i 
Remarks/ : :. 

Sample ID and 
‘.’ ‘. 

Depth 
Litholog 

(Ft.) (;$;; 
Time 

ater Bevel Depth: N I&S’- 

Note:Draw.stratif 
PHOTO LOG: 



Tetra Tech NUS, Inc. 

PROJECT NAME: NUSC Disposal Area SA-08 TEST PIT No.: --TpJ~ 6 -’ i ../ 
PROJECT NUMBER: N 8856-0530 DATE: 
LOCATION: Newport, RI 

u\ c 0% /%‘lm.ln? 
TtNUS Represer 

I 1 I h~ATEQIAI nCCPPIDTl~hl I ‘I 
I I I I 

Depth 

tFt-) 

‘EST PIT CROSS SECTION AND / OR PLAN VIEW 
f: $ ~~W~~N~C~t4&444~ +.HaJfi m>rF. 

l ’ 

c- s* 

dater Level Depth: /u67 ~lu@amb 

it Dimensions: Length: 10’ Width?%b’Depth: 5%’ 

$ GP’ 

Equipment Used: ‘Tc)kelkCm Cf’C. 

T(3 lx--- 
REMARKS: Cfwm (Nvi 

Ah \/WI&cc/ 5mmeb so/u - rlU ‘Flu jvM==rAC 
Note:Draw stratification lines at the approximate boundary between soil types for this test pit and show depths. 



Tetra Tech NUS, Inc. 
TEST PIT LOG Page / of +I- 

Depth 
W 

PROJECT NAME: NUSC Disposal Area SA-08 
PROJECT NUMBER: N8856-0530 
LOCATION: Newport, RI 

TEST PIT No.: 7-P ISA 
DATE: S-IL-03 
TtNUS Representative: 

. ” EST PIT CROSS SECTION AND /OR PLAN VIEW 

I PID/FID READING 

Remarks/ 

Sample ID and 

later Level Depth: h3k wd 

it Dimensions: Length: qs’ Width: ‘%b’ Depth: “6’(&’ ’ N&~\bhrb Equipment Used: T&&i l-8 175 
.~&&&,q) 

REMARKS: 

, 

Note:Draw stratific 
PHOTO LOG: b 



B2 - BORING LOGS 



BORING LOG FOR: 

PROJECT NO.: 

LOGGED BY: 
D.Rll I Fn RV I,-nmm-.a A-L:a#-A. ..---- ” I ,““~ll~PII~IYllllGl~. 

GRD. SURFACE ELEVATION: 

TRANSCRIBED By: . ‘e 

ELEVATION FROM: 

BUKING NO.: 

START DATE: 
COb!!‘!mET!O$.l: DATE: 

* h 
%-pf.&j 

MON. WELL NO.: 

CHECKED By: 
lulpr 

(moisture condition; odors; 
geological classification; 

rock weathering; etc.) 

TYPE OF DRILLING RIG:’ 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCK CORING: 

Telra Tech NUS. Inc. 

BORING NO.: cj@j PAGE: / OF 2 



BORING LOG FOR: 

PROJECT ND.: 

LOGGED By: 

DRiLiiED By iCompa$Driller): 

GRD. SURFACE ELEVATION: 

. 
BORING NO.: 

START DATE: 
SBOl 

TRANSCRlBEDB’dr . p n.1 m*...c COMF%ETlw: vn I I=: 
~-l4-03 
g-j+& 

MON. WELL NO.: 
ELEVATION FROM: CHECKED By: 

iyh 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QN@l STAl’IJS) 

DEPTH 
MAT’L 
CHG./ 
WELL 

PROF’L 

(moisture condition; odow; 
geological classitication; 

rock weathering; etc.) 

FIELD 

1 

SCREENING 
DATA 

METHOD = 

TYPE OF DRILLING RIG:’ 
I I 

METHOD OF ADVANCING BORING: 
bhrD DT 

Telra Tech NUS, Inq 
METHOD OF SOIL SAMPLING: 

hQT 

METHOD OF ROCK COR!Nr,: 
. , cf,&,“~~.-nn-h‘p. s+&pN\- 5 clfo-hzcp <b I 

. . .#I c?L!PB 
” 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 
1 

v 
1 BORINGNO.: f&j1 . PAGE: 2 OF3 

Ttn.l. c-w... nnr I) 



BORING LOG FOR: 

PROJECT NO.: 

LOGGED BY: 

DRILLED Ff $Iktmpa&iDriiier): I”jp,, ~~ 1 

GRD. SURFACE ELEVATION: 

j 
TRANSCRIBED BY: ’ 

&- 

ELEVATION FRdM: 

BORING NO.: 

START DATE: 

COMPLETION: i;ATE: 

MON. WELL NO.: 

CHECKED By: 
- 

SAMPLING 
TIME 

& 
SAMPLE NO. 

&Ml@2 STATUS) 

DEPTH 
MATL 
CHG./ 
WELL 

PROF’L 

DENSITY/ 
CONSIS. 
or ROCK CLR 
HARD. 

- ON 

MATERIAL 
CLASSIFICATION 

REMARKS 
(moisture condition; adon; 

geological clarsitication; 
rock weathering; etc.) 

FIELD 
SCREENING 

DATA 
METfiOD = 

f FID, (PPM) ) 



BORING LOG FOR: 

PROJECT NO.: 

LOGGED By: 
__.. . -- -. 
UKlLLtD BY (Compahy/Driller): 

GRD. SURFACE ELEVATION: 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QAIQC STATUS) 

ELEVATION FROM: 

BORING NO.: 

START DATE: 

COhA?LE?!ON: DA?E: 

MON. WELL NO.: 

CHECKED BY: 

MATERIAL 
CLASSIFICATION 

(nmistm condition; odors; 

TYPE OF DRILLING RIG:’ 
&Dbh blm lx- 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 
DfT 

ME.THOD OF ROCK CORiNGt 

GROUNDWATER LEVELS: 

Tefra Tech NUS, Inc, 

I f-3 
1 In;, 
1 
1 PAGE: -& OF> 

Ttnus Form 00 18 
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BORING LOG FOR: 

PROJECT ND.: 

LOGGED BY: 

DRILLED BY @iiiipa&/Driiierj: 

GRD. SURFACE ELEVATION: 

TRANSCRIBEDBY: ’ \&- U 
ELEVATION FROM: 

START DATE: 
~op~p~E~!Opl. FI*l-C. . . Lu-., L. 

MON. WELL NO.: 

CHECKED By: 

(moisture condition; odors; 
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BORING LOG FOR: 

PROJECT NC),: 

LOGGED BY: 

DRILLED BY jCompai&iDriiierj: 

GRD. SURFACE ELEVATION: * 
G%zwi~r- B. l/t&j 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QtVQC STATUS) 

DEPTH 
MAT’L 
CHG.1 
WELL 

PROF’L 

BORlNGmNO.: St305 

TRANSCRIBED BY ’ 

START DATE: 

*-K- 

W479~ 
COMPLETION: DATE: F /q-cjj 
MON. WELL NO.: 

’ ELEVATION FROM: 
Au!4 

CHECKED By: 

MATERIAL 
CLASSIFICATION 

METHOD OF SOIL SAMPLING: 



BORING LOG FOR: 

PROJECT NO: 

LOGGED BY: 

DRILLED BY (Company/Driller): 

GRD. SURFACE ELEVATION: 

TRAN§CR!BED By: \y 
” 

ELEVATION FROM: 

I I l-----II I I 

I I I 

w SAMPLING 
TIME - 

I= 
I MAT7 

& 
I ----- - 

CHG.1 
SAMPLE NO. WELL .--- 

(QA/QC STATUS) 1 PROF’L 

I\lo $c%&J& 0-7h5”~ 

~BORINGNO.: 

START DATE: 

COMPLETiON; DATE: 55 IS-03 
MON. WELL NO.: 

CHECKED By: 
Phi 

MATERIAL 
CLASSIFICATION 

..--.. - --- 
Mt I nOu ut KOCi CDRiNG: 

r I, 

GROUNDWATER LEVELS: Euot-&&hnad. 51-l f 
OTHEROBSERVATIONS: b&, . 

k\hb T kKK- ,\au b 



BORING LOG FOR: 

PROJECT NO.: 

LOGGED BY: 

DRiLiiED i3 (CompanyiDriiierj: 

GRD. SURFACE ELEVATION: 

l--+--II 
I.3 I I I 

SAMPLING 
TIME 

I/ 

TRANSCRIBED By: ’ & 

ELEVATION FROM: 

START DATE: 

COMPLETION: DATE: 

MON. WELL NO.: 

CHECKED BY: 

I i 
I I I I I I 

I t-3 

TYPE OF DRILLING RIG:’ 

METHoD OF ADVANCING BORING: 
&YblcI DT Tefra Tech NM. Inq. 

METHOD OF SOIL SAMPLING: 
j-H 

.- 

I\~ETHGD 0~ a-vu rnq~hn 
* cr~\n+inotwl*-nn~cAbf6ie rmblvr- FS’a&& <lop, j&g 
. . 1 ..“W,. “1, .I.“. Y 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 1 BORING NO.: Nwo3 

f nBr) 

I 

PAGE: / OF +? 

Thus Form 0018 



BORING LOG FOR: 

PROJECT NO.: 
J!J&L4+ 

LOGGED By: 

DRILLED BY (Company/Driller): 
* 

GRD. SURFACE ELEVATION: 

TIME 
& 

SAMPLE NO. 

I I 

DEPTH 
MAT’L 
CHG.1 
WELL 
PROF’L 

t$L, 

TRANSCR!BED By: * 1’ 

4+ 

ELEVATION FROM: 

EDRING ND.: 

START DATE: d 
$ ~~ oJ 

1”’ 

COMPLETiON: DATE: 

MON. WELL NO.: 

CHECKED BY: 

MATERIAL 
CLASSIFICATION 

I TYPE OF DRILLING RIG:’ 

METHoD OF ADVANCING BORING: 
olb~ bl7lD M- 

I 

Teh Tech NLIS, Inc. 
h0-r / 

METHOD OF SOIL SAMPLING: 
%.LKIwDn- 

METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 
1 I 

* 1 BORING NO.: PAGE: z OFt 

/ nrnl Thus Form 0018 



BORING LOG FOR: 

PROJECT NO.: ~~ 

LOGGED By: 

DRiLLED BY (Company/Driller): 

GRD. SURFACE ELEVATION: 
/R,,q &,, cpd/l//n 

START DATE: 
^_-- COMPLETION: IJH I t: 

MON. WELL NO.: 

CHECKED BY: ELEVATION FROM: 

SAMPLING 
TIME 

& 
SAbfPLE NO. 

(QNQC STATUS) 

DEPTH 
MAT’L 
CHG.1 
WELL 

PROF’L 

lz @MARKS 
e condition; odors; 

,U.,,,cal classitication; 
rock weathering: etc.) 

FIELD 
SCREENING 

DATA 
METHOD = 

J FID, (PPM) ] 

MATERIAL 
CLASSIFICATION 

I HI I 

METHOD OF ROCK COR!NG: 

GROUNDWATER LEVELS: 

-. . .- .- 



BORING LOG FOR: 

[EEcDTsNyTS;;:~~ ~~ ~ ~- s- -mPPP-P 

k JhIK& TRANSCRIBED By: 
DRILLED BY (Company/Driller): 

GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: _~ 

START DATE: 

C0MPLE?!0:?: DATE: lww~ 
MON. WELL NO.: A)#l 
CHECKED BY: 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA@C STATUS) 

t 

I I I 

I I I I I 
I I I H 

Terra Tech NW. Inc. 1 TYPE OF DRILLING RIG:. 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

Ttnus Form 0018 



BORING LOG FOR: 
PROJECTNO;:~~~~~~~~-~ -fu&dp<~-~~ $ 

LOGGED By: 

DRILLED BY (Compahy/briller): 
:- 

hPl 

GRD. SURFACE ELEVATION: 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QAIQC STATUS) 

DEPTH 
MAT’L 
CKCiJ 
WELL 

PROF’L 

TRANSCRIBED Bk ’ 
U 

ELEVATION FROM: 

IioRlNGNQ.:--- ~~~ 

START DATE: 

CCMPLETIONr DATE: 

MON. WELL NO.: 

CHECKED BY: 

MATERIAL 
CLASSIFICATION 

TYPE OF DRILLING RIG:’ 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 



BORING LOG FOR: 

PROJECT NO:--- ~~~ ~~ 

LOGGED BY: 
z- s&p 

- rl L, 
DRILLED BY (Company/Driller): &,, 

GRD. SURFACE ELEVATION: 

DEPTH 
(FEET) 

.ENG. 

Y 

SAMPLING 

TRANSCRIBED By: 

ELEVATION FROM: 

BORING NO.: 

START DATE: 

COMPLET!ON: DsA?E: 

MON. WELL NO.: 

CHECKED BY: 

DENSITY/ 
CONSIS. 
or ROCK CLR 

HARD. 

MATERIAL 
CLASSIFICATION 

l%vwL A& avp CL- f. Iadd 

WCS 

R& 
(moisture condition; odors; SCREENING 

DATA geological classification; 

B- 
rock weathering; etc.) METHOD = 

[ FID. (PPM) ] 

LI 

TYPE OF DRILLING RIG:’ 
* 

METHOD OF ADVANCING BORING: 
T&a Tech NUS. In+ 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCi CGRiNG: 1 _ dll~~~-Mao\nrat~Z SLQWPN\ - 13’ afd+&f < WL.!P~ I 
” I i 1 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: BORING NO.: ,,/jwob PAGE: / OF2 

-Ttnus Form 0018 



i3RiLiiED BY {CompanyiDriiierj: 6 G 

-’ GRD. SURFACE ELEVATION: 

TRANSCRl5EO By: ’ $- 
START DATE: 
COMPLET!ON: GATE: 

MON. WELL NO.: 
ELEVATION FROM: CHECKED BY: 

DEPTH BLOWS SAMP 
(FEET) PER REC. TIME 

6” I 

PLE NO. f I SAMP SAM1 
LBNG. 

I4 I 
(QAIQC 

DEPTH 
MAT’L 
CpI0.I 
WELL 

PROF’L 

CLASSIFICATION 

FIELD 
SCREENlNO 

DATA 
METHOD = 

J FID. (PPM) 1 

I I I 
TYPE OF DRILLING RIG:’ 

METHOD OF ADVANCING BORING: 
&3%k. (OlnlD DI- Tetra Tech NW., Inq 

METHOD OF SOIL SAMPLING: 
prr 

METHOD OF ROCK CORING: 
. C[,&,,l;& -sA-(*rp, <-J@* 4 aLej& <aeon - ’ 

r\llA v 
.I& 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 
mf ewruxh~ - lmdhl w&J u&L 

&d-m in, wm&2 OF tPolL hph ~fdfit pgv 
I ’ 

1 BORING NO.: nl)w~b PAGE: & OF aA 

- _ Ttnus Form 00 18 



BORING LOG FOR: 
#-f)g 

PROJECT ND.: - 
BORING NO.: 

LOGGED BY: 
k’ 

START DATE: 

DRILLED W jCompa~yiDriiierj: hPl 
&.@d- TRANSCRIBEDBY: ’ * 

+- 
COM?LET!OM. Dar=. 

GRD. SURFACE ELEVATION: 
MONJtJIELL ;;b .-“’ . . 

ELEVATION FROM: CHECKED By: 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA/QC STATUS) 

MATERIAL 
CLASSIFICATION 

METHOD OF ADVANCING BORING: 
--~. - _--.. - .--. -.-~,, 

17,.. ,I.+,,, I - I 
METHOD OF SOIL SAMPLING: 

t 
/‘-..“, - I 

, METHOD OF ROCK COR!NG: I i 

I GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: BORING NO.: fldo $ PAGE: j OF& 

Ttmls Fmm flol R 



BORING LOG FOR: rlrn,z h %-I( 
PROJECT No-:- 

LOGGED By: 

DRiiiED B’i (CompanyiDriiier): UJ- 

GRD. SURFACE ELEVATION: 

SAMPLING 
TIME 

6% 
SAMPLE NO. 

(QAKjC STATUS) 

TRANSCRIBEDBY: ’ i)- 

ELEVATION FROM: 

B_OWQ:-- ~~-~~:~- fcl& 

START DATE: 

CmP:ET:ON:DATE: 

MON. WELL NO.: 

CHECKED By: 

DEPTH 
MAT’L 
CID3.l 
WELL 

PROF’L 

MATERIAL 
CLASSIFICATION I I Rt%K 

’ condition; adon; 
‘~~i~~kl classification; 

SCREEMNG 
DATA 

RRKN METHOD = 
[ FID, (PPM) 1 

METHOD OF ADVANCING BORING: 
-- 

METHOD OF SOIL SAMPLING: 

iviETiiOD OF ROCi CGRiNi;: 

GROUNDWATER LEVELS: 



* 
BORING NO.: 

START DATE: 

COMPLETION: DATE: 

MON. WELL NO.: 

CHECKED By: 

BORING LOG FOR: wx- DlS@(& cl p !r &d 
. 

PROJECT NO:- --5sa,? 
LOGGED BY: TRANSCRIBEDBY: a 
DRILLED BY (Company/Driller): \u 

FRD. SURFACE ELEVATION: ELEVATION FROM: 

DEPTH BLOWS SAMP 
(FEET) PER REC. 

6” I 

0 
SAMP 
LENG. 

SAMPLING 
TIME 

& 
SAMPLENO. 

DEPTH 
MAT'L 
CIIGJ 
WELL 

PROF'L (QAIQC STATUS) 

- 

TYPE OF DRILLING RIG:- 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

.I ~ Tetra Tech NUS, Inc, 



(0 
I I 

BORING LOG FOR: 
PROJE(.T NO;: ~~~~ ~~~~~ 

LOGGED BY: KtJLXIHd- 
DRILLED BY (Company/Driller): E&K ti $I /b ( 

GRD. SURFACE ELEVATION: I- -@I @&J #a +$ J 

I 
SAMPLINCi 

TIME 
& 

SAMPLENO. 
(QAIQC STATUS) 

TRANSCRIBED BY- . 
*3-- 

ELEVATION FROM: 

s 

BORING NO.: 

START DATE: 
COMPLE?!fX !2A?E: 

MON. WELL NO.: 
CHECKED By: 

MAT’L MATERIAL 
Clu3.I CLASSIFICATION 
WELL METHOD = 

TYPE OF DRILLING RIG:’ )&bile Reta 
. METHODOFADVANCINGBORING: H# 1-, h + 7 “l,,T, Y,ci,.& . cyrL”rrl VJH)wq T(J r,Jcn vr.w,w ,a9r,r,u 

METHOD OF SOIL SAMPLING: MfW.\\r 
I I . J 

L.CTLM-4-l rrc L3fiPV Pr7Pm.w.. WlL,, ,“V “I ,\““I\ ““I\II.U. 

GROUNDWATER LEVELS: 

. I,. 
#X \~h-Q\.hP. 

I 
OTHER OBSERVATIONS: ih~ub $vRLEs \O huttm~D oak 1 BORING NO.: ,J,yao, 6 1 PAGE: 2 OF> 

Ttnus Form 09 18 



BORING LOG FOR: P c)sc ‘D I<&{&( &$& 
PROJECT NO.:- 

LOGGED BY: 

~~~~ .cgp-b I 

DRILLED BY (Company/Driller): 

GRD. SURFACE ELEVATION: 

START DATE: 
TRANSCRIBEDEW ’ XI\ 

5?- 2/-&J 

-%-- 
C0MPLETI0N~ DATE. . . F”-n-03 
MON. WELL NO.: 

ELEVeTlON FROM: CHECKED BY: 

SAMP SAMPLE NO. 
LENG. (QAIQC STATUS) 

OiaEt 
ibh;T. 

ls.s-lc~~- mp.2 

DEPTH 
MAT’L 
CHG.1 
WELL 

PROF’L 

i i 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 



i ) , 

LOGGED By: KJ=,!H&- 
DRILLED BY (Company/Driller): ~~~~~~~~ ” ^ .- \, 

’ 
& /n 

TRANSCR!BED BY: . @ 
u 

GRD. SURFACE ELEVATION: I- - 
ELEVATION FROM: 

~BORlNG NO.:~~~~~~~~~~~~~~~~o 1 /+J 
START DATE: . -. 
COMPLET!@N: DA?E: x”-22-03 
MON. WELL NO.: FflQQ( R 
CHECKED BY: 

I MATERIAL 
CI.ASSIFICATlON 

I I 
R&K 

(moisture condition; odors; 
geological classification; 

BBKN rock weatherine: elc.1 I 

SCREFMNG 
DATA 

METHOD - CLR WELL 
PROF’L 

or ROCK 
HARD. 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

bXTH0O OF ROCK MRINPU: 

~R~uNDwATER LEVELS: 

OTHER OBSERVATIONS: 



BORING LOG FOR: 
G 

PROJECTNO 
BORING NO.: 

~~ ~~ ~~~ .: -@L!d -8 

LOGGED By: 
START DATE: (2;~21-03 

DRILLED BY (Company/Driller): 
TRANSCRIBED BY: ‘q& COMPLETION: DATE: 

E=+, 

GRD. SURFACE ELEVATION: , 
/ 1s. &.&j &.A u 

g”Pp(j,a 

MON. WELL NO.: nllldol R 
ELEVATION FROM: CHECKED BY: 

--_ _-_ 
MAT’L 
CHGJ 
WELL 

PROF’L 

TYPE OF DRILLING RIG:’ 
METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

MATERIAL 
CLASSIFICATION 



BORING LOG FOR: 

LOGGED By: 
P.m.3 , -- -. . 
VtwLtV BY (Company/Driller): 

GRD. SURFACE ELEVATION:’ 

TRANSCRlBEDBYr ’ Ir 

ELEVATION FROM: 

-~~fkRINGNO.:~~ --M-~!-~ a & 

START DATE: 

COMPLETIONS DATE- . . 

MON. WELL NO.: 

+?$?j=J=-=-p 

r 
CHECKED By: 

.\l\tiQaa fi 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QNQC STATUS) 

MATERlAL 
CLASSIFICATION 

TYPE OF DRILLING RIG:. )4abilC. R-Sq Telra Tech NUS, j 

METHOD OF ADVANCING BORING: +j# & c;&+, bl[ 

METHOD OF SOlL SAMPLING: #a-j& 
I 

hlE~!-,nn OC Dni-Y c-t-GJl~1G: t . m.,-.. .“Y I ,\““I\ ““I .I . 

GROUNDWATER LEVELS: 
1oy W&\\vul/ 

OTHER OBSERVATIONS: 1 BORING NO.: ,&J()LQ 1. PAGE: 1 f 
- - 



* 
BORING NO.: 

START DATE: 

COMPLETION: DATE: 

MON. WELL NO.: 

CHECKED BY: 

BORING LOG FOR: NLe Drcloo&J..&J 4 fYf.L 
PROJECT NO.- ~~ 

LOGGED BY: 
&%P(e ’ 

:1/f&- 
DRILLED BY (Company/Driller): E$-&-;~&~‘.,& /he c 

GRD. SURFACE ELEVATION: 

,a 
TRANSCRIBEDBY: .’ 

ELEVATION FROM: 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA@C STATUS) 

MATERIAL 
CLASSIFICATION 

uses 
or 

I I 

REMAKKs 
(moisture condition; odors; 

ROCK geological classification; 
BRKN rock weathering; etc.) 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 
$,“.ET!jQD OF DC-w-v mmye. ..w.e,. “VI ..I v. 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: BORINGNO.: Mwlb 

TmusFo1mO~18 



BORING LOG FOR: 
PROJECT NO;:- ~~~ ~~~~~~~ 

LOGGED BY: 
KJo,lHd 

DRILLED BY (Company/Driller): em// ob v & 

GRD. SURFACE ELEVATION: - 
/ b, &&.‘&:,d 

TRANSCRIBED BY: . * 

ELEVATION FROM: 

BORING NO.: hw&B 
START DPTE: Wb-63 
COMPLETION: DATE: g-&y2 
MON. WELL NO.: .‘vlldoz R 
CHECKED BY: 

MATERIAL (moist 
CHG.1 1 CONSIS. 

CK 
D. 

CLR 
CLASSIFICATION 

LC1T.E 

ROCK geological clarritication; DATA 
BRKN rack weathering; etc.) METHOD = 

( FID, (PPM) 1 

f0tx3: Pm: 5’ 

I i I I I t 

TY;E OF DRILLING RIG: I - - . . ._ .- - I 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 



BORING LOG FOR: 
--- .--- ..- P&c “D I<&(&/) &y&& 

lo ’ 
LOGGED BY: KdLKcTt 
DRILLED BY (Company/Driller): ~w+J-/J~~~,,,& /bs cn, ,L,,J 

GRD. SURFACE ELEVATION: I - 

TRANSCRIBED BY: ’ * 

ELEVATION FROM: 

a 
BORING NO.: ~~ mmmmmmmp-,$+l&p 3 8 
START DATE: 8*21piC’3 
COMPLET!ON: DATE: _ &+ 03 
MON. WELL NO.: 
CHECKED BY: 

44lAm2 (5 

DEPTH 
MAT’L 
CHG.1 
WELL 

PROF’L 

MATERLU 
CLASSIFICATION 

’ TYPE OF DRILLING RIG:’ 

METHOD OF ADVANCING BORING: ~sfi & ~ k, + ,~lrf- 

METHOD OF SOIL SAMPLING: \\&A. 
I 

Telra Tech NUS, Inc: 

&(&, &$&. bsa& h ad tim \M,‘n, J’ 1 
I s 

I 
N”,\Y 3 

METHOD OF ROCK CORING: -.rv I . .._. .:. 

I 

NId,V& 
GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 
I 

I E 

BORING NO.: h JAM I PAGE: $.J OF 

‘huts Form 0918 

FIELD 
SCREENING 

DATA 
METHOD = 

J FID. (PPM) ] 



DRILLED BY (Company/Driller): 

GRD. SURFACE ELEVATION: 

DEPTH BLOWS SAMP 
(FEET) PER REC. 

6” ‘I 

_ 32 
SAMP 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QA@C STATUS) 

TRANSCRIBED BY: 

ELEVATION FROM: 

DEPTH 
MAT’L 
CHG./ 
WELL 

PROF’L 

BORING NO.: 

START DATE: 
COMPLET!ON: DA?E: 

MON. WELL NO.: 
CHECKED BY: 

TYPE OF DRILLING RIG:’ 

METHOD OF ADVANCING BORING: ~56 17 . 
JInt ae.oal 

h + 

METHOD OF SOIL SAMPLING: 
.y.ETHQn OF p.oru m-mlhl~. w.. WV.....u. 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

Telra Tech NW. Inc, ,._ * L . * 



. > 
LOGGED By: K.l&$!HQf- 
DRILLED BY (Company/Driller): ~&fF,&~, & 

GRD. SURFACE ELEVATION: ,--- ’ 
/b 

TRANSCRIBED BY: I ” 

ELEVATION FROM: 

l 

BORING NO.: 

START DATE: 

COMPLETlONr DA-rE: 

MON. WELL NO.: 

CHECKED BY: 

MATERIAL 
CLASSIFICATION 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

Ttnus Form Opl8 



BORING LOG FOR: 

PROJECT NO.;- ~- ~. 

LOGGED BY: 
ml-.., I cm I unutv BY iCompanylDriller): E 

GRD. SURFACE ELEVATION: 

TRANSCRIBEDBY: ’ 

ELEVATION FROM: 

SAMPLING 
TIME 

84 
SAMPLE NO. 

(QAIQC STATUS) 

- 

a 
BORlNGN&---mm 

START DATE: 

COMPLETION: DATE: 

MON. WELL NO.: 

CI-IECKED By: 

uses REMARKS FIELD 
MAT’L DENSITY1 MATERIAL 
CHG./ CONSIS. CLASSIFICATION RtZK 

(moisture condition; odors; SCREENING 

WELL 
geological clasniticotion; DATA 

or ROCK BRKN rock weathering; etc.) METHOD = 
PROF’L HARD. [ FID, (PPM) 1 

DA rtveb @ .VW,. 

TYPE OF DRILLING RIG:’ dab’&!- k!,-Sc7 Tetra Tech NUS. Inc, 
METHOD OF ADVANCING BORING: H# & 

, fa;~ 
k 

k+e bi. lab c I .-.’ .4 . / A 
METHOD OF SOIL SAMPLING: NaneO 

I 

METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 
OTHER OBSERVATIONS: 

r. -~. . -I _ -.. -- 1 
\ / 

BORING NO.: UWQ~ B 1 PAGE: 1 OF 3 
Ttnus Form Opl8 



BORING LOG FOR: 
PROJECT NO;+ 

LOGGED BY: 
_ ..-- 
DRILLED BY (Company/Driller)* 

GRD. SURFACE ELEVATION: 

TRANSCRIBED By: . * 

ELEVATION FROM: 

BORING NO.: 

START DATE: 

COMPLETION: DATE: 

MON. WELL NO.: 

CHECKED By: 

WCS 
MATERIAL 

CLASSIFICATION R&K 
WELL or ROCK CLR BRKN 

PROF’L HARD. 

I 

(moisture condition; odors; 
geological classification; 

rock weathering; etc.) 

1 T&w Tech NVS, Inc! TYPE OF DRILLING RIG:’ 

METHOD OF ADVANCING BORING: ~$14 & . 

METHOD OF SOIL SAMPLING: 
a it-l* Q e f7t.M hole c rLti2~ w& i-0 udJurr@ !%v;nn 

h .f 

VcInKa, 
6 

METHOD OF ROCK CORING: L lY1.1 A. P . . I 

ro 
-tuwA ‘ui PX ~UlreOb@ 

GROUNDWATER LEVELS: ,ffy+. m’wA rc 

OTHER OBSERVATIONS: 
\T-70’ t.dDM!. rbqA 1 BORINGNO.: j&&j3 B PAGE: a. OF3 

Ttnus Form OQl8 



BORING LOG FOR: 

PROJECT ND;:- 
PLk ‘D r<poc(JJ 

5x% r 
ih%.d 

LOGGED BY: 

DRILLED BY (Company/Driller): 
VcIf7.1r!*f- 

GRD. SURFACE ELEVATION: ,-- 
/, 3. &,q~.&.~ 

- 

- 

- 

- 

- 

- 

- 

- 

TRANSCRIEEDBY: . LI 

ELEVATION FROM: 

SAMPLING 
TIME 

& 
SAMPLE NO. 

(QAIQC STATUS) 

4 

BORING-NO.: MU036 
START DATE: P-2+-03 
COiv+FiEiiON: BATE: 54-27-03 
MON. WELL NO.: AllId R 
CHECKED BY: . .- 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 
).?E-!yOD OF al-u-u Pl-lDlhlt?. ..V”.. “WI\...Y. 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 



D I 1 LENG. 
I 

SAMPi~~:, ” ‘1: 
TIME 

& 

SAMPLE NO. 
(QAIQC STAT&) Y. 

+ 

DEPTH 
MAT’L 
CHG.1 

WELL 
PROF’L 

TRANSCRIBED By: 

ELEVATION FROM: 

BORING NO.: 

START~DATE--- 

COMPLETION: DATE: 
MON. WELL NO.: 

CHECKED By: 

/ 

i (. 

V ‘4. 

1 Terra TechNUS. Inc. 1 TYPE OF DRILLING RIG: 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCK CORii\ii;: 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: I 



0 0 

I 
A 

s . 

- - - - - 

- - \ 

- - - 

- 

. . B
 



BORING LOG FOR: 

PROJECTNO.: 

LOGGED BY: Jaiy~+ k- 
DRiiiED BY (Companyiijriiier) + 

GRD. SURFACE ELEVATION: 
. c D%!t 

22 

23 

ay I I 

~.DEPTH 
MAT’L 
CHG.1 

WELL 
PI&L 

TRANSCRIBED By: 

ELEVATION FROM: 

BORING NO.: 
-CJ-ART-DATE~ ~~ ~~ ~~ 

COMPLETION: DATE: 

MON. WELL NO.: 
CHECKED BY: 

g MATERIAL 
CLASSIFICATION 

METHOD OF ROCK CORING: 

_ 



BORING LOG FOR: 

LOGGED BY: k JcxMut i-tall I CR c)v ,A---- 

I 
iviETiH0D OF REX CORING: 
GROUNDWATER LEVELS: 

TRANSCRIBED BY: 

ELEVATION FROM: 

v Ll l.9 

COMPLETION: DATE: 8- 2 cpD.3 
MON. WELL NO.: ,!&AioqL3 ‘. 
CHECKED BY: 

DEPTH 
MAT’L 
CHG.1 
WELL 

PROF’L 

t.. MATERIAL 
CLASSIFICATION 

’ Tetra Tech NW, Inc. 

OTHER OBSERVATIONS: 1 BORING NO.: (,q&~q 6 1 PAGE: OF(b 

Ttnus Form 00 18 



ERILLED BY (Co~pai-i$Di#tv): 

GRD. SURFACE ELEVATION: 

TYPE OF DRILLING RIG: 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 
h”ETcrOri IT!= ROCK r,Op.!Nr,: ,,IbIII I-I 

GROUNDWATER LEVELS: 

OTHER OBSERVATIONS: 

TRANSCRIBED j3y: 

ELEVATION FROM: 

BORING NO.: 
-f$Y,Y,,,RT-,t,AT,I,Z--- 

COMPLETION: DATE: 

MON. WELL NO.: 

CHECKED By: 

1 T&a Tech NUS, Inc. 

L / 
PAGE: 5: OF b 

Ttnus Form 00 18 



BORING LOG FOR: 

~PROJECT NO.: ~~~ ~~ 

LOGGED BY: TRANSCRIBED By: 
DRILLED BY (Company/Driller): E pz / ,$ .tc 9 &A&, / 
GRD. SURFACE ELEVATION: ELEVATION FROM: 

BORING NO.: 

-STARTDATE:- 

COMPLETION: DATE: 

MON. WELL NO.: 

CHECKED By: 

DEPTH BLOWS SAMP 

WET) PER REC. 

\ .6” I 

SAMP 
40 LENG. 

CWb 

I 

Y\ 

& 
SAMPLE NO. 

(QAQC STAT&) -.. 
I 

MAT’L 
CHG.1 

WELL 
IXQF’L 

I I I 

1 

TYPE OF DRILLING RIG: tio\oi\ e 13-r 
METHOD OF ADVANCING BORING: H$&, o- \(P’ /k&t 
METHOD OF SOIL SAMPLING: 

CffnSrnoof?l Co.., vl,..., L 
-A., _^_..._ 

METHOD CF RULK LUKINkn: 
I.. 

dux \r>WP IlklAx 

GROUNDWATER LEVELS: 

Tetra Tech NW, Inc. 

I OTHER OBSERVATIONS: 1 BORING NO.: &&,y$/ & PAGE: 6 OF (, 

Ttms Form 0018 



B3 -WELL CONSTRUCTION LOGS 



vm?Arv MANTT~RTNC WET.T. CnNSTR’flrTTON TAX TETHA TECH NUS. TNC. 
. YII..,“.. .*)V...h*w..-..- ..--- --_.---.------. --- - --.-_ 

PROJECT NO: SC6 

ROJECT LOCATION: NELL NO: -,@i&& 

.LIENT: tdAUd BORING NO: fl&o\fi 

!ONTRACTOR: g:Dr I+ Dspm& DRILLER' D'(kK BORING LOCATION: 

fOGGED BY: KS&&d- DATE: 8-22-03 
@-5+Y ~~~,&+of~ 

:HECFED BY: DATE: 
f&pLpw- GA-i -.* 

PAGE: 1 OF 1 

ILEVATION TOP OF PROTECTIVE 
:ASINIG LENGTH OF PROTECTIVE CASING ABOVE 

GROUND SURFACE (Ft.1 
:LEVATION TOP OF 
ESER: PIPE 

'b f-z~b3 

DIA. SURFACE SEAL BGS (In.) 

DEFl'H TO BOTTOM OF SURFACE SEAL (Ft.) 

SAND DRAINLAYER I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

DEPTH BOTTON OF PROTECTIVE CASING (Ft.) 

5 
e 

RISER PIPE (1n.jI.D 

TYPE OF RISER PIPE -a 

TYPE OF BACKFILL AROUND RISER PIPE 

DEPTH. TOP OF SFAL (Ft.) 

TYPE OF SEAL 

DEPTH TO RING DEPTB BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 
&Ii* &:I 

DIAMETER OF %ORF.HOLB (In.) 5, -3iy\ (2.9p 

TYPE OF PERVIOUS SECTION 

TYPE OF OPENINGS 

TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION ! 

1 

DEPTH BOTTOM OF PERVIOUS SECTION (Ft.) CG’34’1 33.4 

END OF BORING @ - - DEPTH BOTTOM OF FILTER PACK (~t.1 h-w'] 39-9 

iENERAL NOT’s: 

. . Entry of 0.00 for Ground Elevation, Elev. Top of Riser Pipe C Elev. Top of Protective Casing 
Indicate, that Surveyed Ground Elevation Nat Available. 

- 



BI 

r 
P! 

ZDROCK MONITORING WELL CONSTRUCTION LOG TETRA TECH NUS, INC. 

ROJECT NAME: tiusc D~?od t&w PROJECT NO: 

ROJECT LOCATION: WELL NO:,m&b.&&m 

BORING NO:-&@28 

ONTFULCTOR: DRILLER2 $* c'~~'J BORING LOCATION: 

5j*‘zcp-o3 

BECP;ED BY: 
- 
- 

DATE: 
PAGE: 1 OF 1 

LBVATION TOP OF PROTECTIVE 
ASIMG LENGTH OF PROTECTIVE CASING ABOVE 

GROUND SURFACE (Ft.1 
,LBVATION TOP OF 
ISER PIPE 

LENGTH OF RISER PIPE ABOVE GROUND 
SURFACE (Ft.) 

,ROUND 
LEVATI ON 

SAND DRAINLAYER 

‘. 4 
. ., . . . . . , 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING n shm*~~: U 
t - 5+eerTpm 

DEPTH BOTTOM OF PROTECTIVE CASING (Ft.) wlo;rl fY.93’) 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) “2 
_ 

RISEK PIPE (In.)I.D,: I,.?! 
v 

k O.D.; 

TYPE OF RISER PIPE --5cLhs 

TYPE OF BACKFILL AROUND RISER PIPE APnbou\\b ci+ 

DE&hi TOP OF SEAL (Ft.) w3s 

TYPE OF SEAL -J-4- 

DEPTH BOTTOM OF SEAL (Ft.1 -2IL!sL 

DEPTH TOP OF PERVIOUS SECTION (Ft.) (0% 

DIAMETER OF BOREHOLE (In.) *, .-‘3ir. 12qqii) 

TYPE OF PERVIOUS SECTION ifif&uQpuL. 

TYPE OF OPENINGS 0 /Ho cljnts 

PERVIOUS SECTION (1n.t.D.: .j :,,q 

TYPS OF FILTER PACK AROUND 
PERVXOUS SECTION 

;; a&~~0 us ciei 

DEPTH BOTTOM OF PERVIOUS SECTION (Ft.) 

END OF BORING @ - DEPTH BOTTOM OF FILTER PACK (Ft.) 

@s)Ft. yq.1 

ENERAL NOTE: 

. Entry of 0.00 for Ground Elevation, Elev. Top of Riser Pipe l Elev. Top of Protective Casing 
Indicates that Surveyed Ground Elevation Not Available. 



3EDROCK MONITORING WELL CONSTRUCTION LOG 
_ - n * 

,pfr- PROJECT NAME: LJK ?>rMxmK N 

PROJEICT LOCATION: .NJuflOrt; 

CLIENT: AhlLN 

CONTRACTOR: 

Iy 
LEVA,TION TOP OF PROTECTIVE 
ASINIG 

LEV&TION TOP OF 
ISER PIpF 

TETRA TECH NUS, INC. 

PROJECT NO: %%k._ 

WELL NO: M/lad3 .I., 

BORING NO: M,d&i- 

l &Au)- 

BORING LOCATION: 

B -23-03 

DATE: 

LENGTH OF PROTECTIVE CASING ABOVE 
GRODND SURFACE (Ft.) $25 

Ir LENGTH OF RISER PIPE ABOVE GROUND 
SURFACE (Ft.) t3.P 

i 

#ROUND 
ILEVATION 

SAND DRAIN LAYER .-+,$I 
1 

DEPTH TO SOTTOH OF SURFACE SEAL (Ft.) 
-J-y-@- 

I.D. OF PROTECTIVE CASING (In.) q 

TYPE OF PROTECTIVE CASING %e\ &/a-d b$ 

DEPTHBOTTOMOF PROTECTIVE CASING (Ft.) Nh)\15 

DEPTH BOTTOM OF DRAIN LAYER (Ft.) z 

RISER PIPE (In.)I.D,: 0.0.: I*.‘3 

TYPE OF RISER PIPE 5cJtd ‘16 PVC 

TYPE OF BACKFILL AROUND RISER PIPE 

f-- DEPTS TOP OF SEAL (Ft.) 
y+- 

TYPE OF SEAL .-l%ah&p- 

DEPTH BOTTOM OF SEAL (Ft.) d3.5 

DEPTH TOP OF PERVIOUS SECTION (Ft.)~a 

DIAMETER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION SiZb YOp\IC 

TYPE OF OPENINGS 0 t o\u SlQfS 

PERVIOUS SECTION (In.t.D,: O.D.; b3 
TYPE OF FILTER PACK AROUND 
PERVIOUS SECTION 

h)Q- 2 Gad (i)S<tez&~ 

DEPTH 

DEPTH TO RING (Ft.) > 

END OF BORING @ __) 

Id'2 Ft. 
8 

DEPTH BOTTOM OF PERVIOUS SECTION (Ft.) ,” 2y 

- DEPTH BOTTOM OF FILTER PACK (Ft.) "27 

GEISERAL NOTE: 

1. Emtry of 0.00 for Ground Elevation. Elev. Top ,,f Riser Pipe l Elav. Top of Protective '2sing 
Indicatea that Surveyed Ground Elevation Not Available. 

/-’ 



3EDROCK MONITORING WELL CONSTRUCTION LOG TETFtA TECH NUS, INC. 

PROJECT NAME: 

PROJECT LOCATION: 1 
I 

CLIENT: BORING NO: 

CONTRACTOR: Ebr 0 caL%$c 
BORING LOCATION: 

kt Ad- it -i%i I(o/&cIY\ 
ILOGGED BY: Jj- DATE: ‘ZI- 29-63 

i 
C HECKED BY: DATE: 

PAGE: 1 OF 1 

;LF,VATION TOP OF PROTECTIVE 
ASIWG LENGTH OF PROTECTIVE CASING ABOVE 

GROUED SURFACE (Ft.) =@%' 

:LKVATION TOP OF 
ISER PIPE 

iROUND 

. 

. 
-T 

\ 

\ 

\ 

DEPTH 
TO BEDROCK 

DEPTH TO RING 

LENGTH OF RISER PIPE ABOVE GROUND 
SURFACE (Ft.) 

I.D. OF PROTECTIVE CASING (In.) 

TYPE OF PROTECTIVE CASING 

DEPTH BOTTOM OF PROTECTIVE CASING (Ft.1 

- DEPTH BOTTOM OF DRAIN LAYER (Ft.) 

RISER PIPE (In.)I.D,: i O.D.: \I3 

TYPE OF RISER PIPE s&d. YO 4vc 

TYPE OF BACKFILL AROUND RISER PIPE 

c-- DEPTH TOP OF SEAL (Ft.) 

TYPE OF SBAL 

DEPTH BOTTOM OF SEAL (Ft.) 

DEPTH TOP OF PERVIOUS SECTION (Ft.) 

DIAMNTER OF BOREHOLE (In.) 

TYPE OF PERVIOUS SECTION <'J&J, qo PW 

TYPE OF OPENINGS 6,010 #3 

PERVIOUS SECTION (In.t.D,: P O.D.; it3 
,-. 

:t-- 
TYPE OF FILTER PACK AROUND 

. PERVIOUS SECTION 

DEPTH BOTTCH OF PERVIOUS SECTION (Ft.1 -YY ' 

BED OF BORING @ - t-- DEPTH BOTTOM OF FILTER PACK (Ft.) -2 

"yc Ft. 

GENERAL NOTE: 

1. Entry of 0.00 for Ground Elevation, Elev. Top of Riser Pipe C Elev. Top of Protective Casing 
Imdicates that Sunrayed Ground Elevation Not Available. 

- 



APPENDIX C 

SAMPLE COLLECTION LOGS 



TETRA TECH NUS, INC. 

H&S Survey Meter Field Instrument Group A/B/C/D 
Post - pump insertion WL \\. 67 ft 

0 

Analysis Bottle Lot# Analysis Bottle Lqt # Analysis Bottle Lot # 

1. Plrmp dia! setting {for exampie: ham, c-ycie/min, etc.) 

2. Siemens per cm (same as umhoslcm) at 25 ‘C. 
3. Oxidation reduction potential (stand in for Eh). 

Tt NUS Form 0009 



.-? 
i 

TETRA TECH NUS, INCi 

Site Name: flu8c ~/SQC& 
Sample ID: ?A-A- /$.&3i’&c3I 

Cum. Volume 

SAMPLE LOG SHEET - “LOW FLOW” GROUNDWATER 

Tetra Tech NUS Job No./PMS 08% 
DC: &4-A- &hUBIf%6 -&I (If applicable) 

1. Pump dial setting (for example: hertz, cycle/min, etc.) 

2. Siemens per cm (same es umhos/cm) at 25 ‘C. 
3. Oxidation reduction potential (stand in for Eh). 
Tt NUS Form 0009 

I 

t 



I. rump oml semng \ror example: nem, oycwmm, evz.) 

2. Siemens per cm (same as umhosloml at 25 ‘C. 
3. Oxidation reduction potential (stand in for Eh). 

Tt NUS form 0009 
wed& (fti) - sonny , ‘%s bwz q 

vi/ rr,n<.\p m N Lc)c(C L&An tJo,,.b- fl-kk\k 1130, 

TETRA TECH NUS, INC. SAMPLE LOG SHEET - “LOW FLOW” GROUNDWATER 

Cum. Volume 



TETRA TECH NUS, INi! 

Site Name: 
Sample ID: 

SAMPLE LOG SHEET - “LOW FLOW” GROUNDWATER 

Tetra Tech NUS Job No./PMS 
QC: 

88Sb 
(If applicable) 

I I I I I 
I I I I I 

i. Pump diai setting (for example: hertz, cyclelmin, etc.) 

2. Siemens per cm (same as umhoslcm) at 25 ‘C. 
3. Oxidation reduction potential (stand in for Eh). 
Tt NUS Form 0009 

I- 



6000 W’%! SI’N 1 
‘(q3 JO) u! pws) leyesod uo!wnpeJ uo!wp!xo ‘E 

‘3, sz 18 (UJ3/Soqwn s8 ewes) ~13 J6d sueumg -z 
(*3le ‘U!UJplda ‘Z)JeU :eldumxe 104) 6UjllSS le!p dump ’ L i i 

r 

# 10-l ililoa s!sAleuy # 161 alllog Sp+?U~ #lOl q11qg s!sApxJy 

WlWMClNl-IOklE) mMOlJ MO%, - EElHS 9Ol3ldWVS 

:sa)oN 

‘3NI ‘WIN H331 Wl31 

w 



TETRA TECH NUS, INC. 

Ske Name: lQ.% 
Sample ID: 

p,$Q&& &e . a. 
An~OUb -01 

Sample Date & Time: AI q - / 0% 
Sampler(s): K &\\& 

.r??)A/Dup . *hours 

Data Recorded By: K ,\a\~,& Sigtwure: kc& 
‘- 

Notes: a 
fit= 4op oc WC. 

I&.QV”\.g%~p rr s 

Clbck Time Water Depth Pwmp Dial 1 
24hr below MP 

Purge. Rate 
mtlmin 

Cuni. Volume 
Purged 

Tamp 

0, 

1. Puinp dial &sttir?g !?or examp!a: hertz, syol&min, etc.) _ , , , 

SAMPLE LOG SHEET - “LOW FLOW” GROUNDWATER 

Tetra Tech NUS Jot F Tech NUS Jib No./PMS -jf%$& 
QC: : &3m 

(,f spp,#cabtei 
E3-. 

H&S Survey hi 
Pre-pump insertion WL 

Field instrument Group A&/D 
Post‘- pump insertion Fd;z$$ 

(WI 0Mt). /lb pk42 h!n m 

Analysis Bottle Lot# Analysis Bottle Lqt # Analysis Bottle Ldt # 

Spec. Cond. 2 PH ORPlEh3 DO Turbidity Comments 
fi #lcm mv mg/L . NTU 

h &uJ Wl NLtTp; 

2. giemens per cm (same as umhos/cm) at 25 OC. 
3. Oxidation reduction potential (stand in for Eh). 

Tt NUS Form 0009 

_ _. -... ..- .._ 



PETRA TECH NUS, INC. SAMPLE LOG SHEET - SOLID PHASE 

Site Name: Dox 01 
- 

&en 54 -n* Tetra T&h NUS Charge No. $?%&X., -C&473 
Sample ID: DA.ws’L~~*~\~~\n * QC Information: rmne ’ (if applicable) ,. . 

TYPE OF SAMPLE (Check all that apply) 

- Trip Blank* 
- Rinsate Blank* 

Lagoon/Pond L Field Duplicate collected 
)( Grab - Other (Specify): 

Data Recorded By: 

Lfvm PID/OVA Monitor Reading: 

SAMPLE DATA/REMARKS: 
.: 

ANALYSIS BOTTLE LOT NO. NOTES/SKETCH: 

’ ’ hlple co\\w+ed 

‘vmy mhtmd U&W slow~ur OVCr- \oc&or, Ok +?r-rD= Oc S~~JY$;~ 
9 

Tt NUS Form 0005A 



SAMPLE LOG SHEET - SOLID PHASE 

Site Name: 
Sample ID: 94 

Q&5 -5oa-a[ ‘. 

Sample Method: it-iv. fia0n 
Depth Sampled: 05 feet 

a 

Sample Date & Time: 
Sampler(s): 

7 ; 30 / 0,3 
. 

-m hours 
\ , Sc*rBer&7-. K &!!e-,\I 

Data Recorded By: 

PID/OVA Monitor Reading: II& YP,~ nrded 

Tetra Tech NUS Charge No. %#56 - 0550 
QC information: JXj - 5- SD- OUpQ\ m 0\ (if applicable) 

TYPE OF SAMPLE (Check all that apply) 

Dup_u3ehours - Soil - Trip Blank* 
X Sediment - Rinsate Blank* 

Lagoon/Pond Field Duplicate collected X 
X Grab Other (Specify): 

Clay, Muck, Peat, Dry, Moist, Wet, 
u 3i\t, h\f+, rcrtl3-n 

wm 
I 

SAMPLE DATA/REMARKS: 

I 

I I 
Tt NUS Form 0005A 

- 



Dane nf I l+J” - “’ - 

0.. 7t TEIRA TECH NW, INC. SAMPLE LOG SHEET - SOUD PHASE 

Site Name: M&If> Di Art-a 54 -0% Tetra Tech NUS Charge No. %$4X, -MO 
Sample ID: flA - 5 - QC Information: ntsv11~- (if applicable) 

TYPE OF SAMPLE: (Check all that apply) 

Dup_Z_hours - Soil Trip Blank* 
-& Sediment 1 Rinsate Blank* 
- Lagoon/Pond : Field Duplicate collected 

% Grab - Other (Specify): 

Data Recorded By: 
Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet, 
Etc.) Qnd wl d c3lmt ia;\\ inlrnttin Ial eabr 4 

PlDlOVA Monitor Reading: kkw4xc. eAf3r3A twm 
t - 

1 

SAMPLE DATA/REMARKS: 

ANALYSIS BOTTLE LOT NO. NOTESISKt3CH: 

Loccbk~ yflrar. 15’ From ccmlluencc 
.’ 

NUS r-orm VVVOH 



0, ‘Tt TEI-RA TECH NUS, INC. 

Site Name: 
- Dust D\Sd Arm SA -0% 

Sample ID: BA -S - 5fic3Y - 61 

Sample Met hod: 
n&,+ dcoa* 

Depth Sampled: 0.5 feet ’ 
Sample Date & Time: ‘) LLu2L 
Sampler(s): 

-. \?JC, hours , . 
I. .Set& o&z. K. 0 +\\I 

Data Recorded By: 

pID/OVA Monitor Reading: nfvw rCC0&!r4 

SAMPLE LOG SHEET - SOLID PHASE 

Tetra Tech NUS Charge No. %‘Z?iX-, -mT?‘X3 
QC Information: none (if applicable) 

TYPE OF SAMPLE (Check all that apply) 

- hours Soil Dup- Trip Blank* 
.x Sediment Rinsate Blank* 
- Lagoon/Pond 7 Field Duplicate collected 
_X_ Grab Other (Specify): 

Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet, 
Etc.) scwdu %;\t 

mm 
I 

SAMPLE DATA/REMARKS: 

-. . . . .̂  - “n-r. 
It NUS t-orm UVUOH 



Of 

-“I- 

Tt TETRiTECH NUS, INC. SAMPLE LOG SHEEI- - SOLID PHASE 

Site Naine: Km% Wa& &rerx 6A 0% - Tetra Tech NUS Charge No. 6%5c, -055ti 

Sample ID: $I&.- S- BnOS-8 ‘I QC Information: hcsne (if applicable) 
: 

TYPE OF SAMPLE: (Check all that apply) 

Rinsate Blank* 
Field Duplicate collected 

- Other (Specify): 

PID/OVA Monitor Reading: 

SAMPLE DATA/REMARKS: 

NOTES/SKETCH: 

r5‘ u+eam c& cxBnS\u~*c~ 

7-I nnnc A 



lJ -ni TETRA TECH NUS, INC. SAMPLE LOG SHEET - SOUD PHASE 

Data Recorded By: 

TYPE OF SAMPLE (Check all that apply) 

- Trip Blank* 

Field Duplicate collected 
Other (Specify): 

PID/OVA Monitor Reading: 

it NUS Form 0005A 



Paae of 

TETFUI TECH NUS, INC. 

.’ 

Data Recorded By: 

YV - 
SAMPLE LOG SHEFT - SOUD PHASE 

Tetra Tech NUS Charge No. f&ix& Mao a - 

QC Information: -/~,+j 
I (if applicable) 

TYPE OF SAMPLE (Check all that apply) 

- Trip Blank* 
Rinsate Blank* 

Lagoon/Pond x Field Duplicate collected 
- Other (Specify): 

PID/OVA Monitor Reading: 

SAMPLE DATA/REMARKS: 

NOTES/SKETCH: 



Page-of- 

0: Tt 
TETRA TECH NUS, INC. SAMPLE LOG SHEET - SOUD PHASE 

Site Name: h\lLV. 
. a\ AI-CCL SA-027 Tetra Tech NUS Charge No. fpd-6 -A$~-cI 

Sample ID: -DA -S-%$$-ol QC Information: hhne (if applicable) 

. 

Sample Met hod: Ponar (x-i& TYPE OF SAMPLE (Check all that apply) 6 

Depth Sampled: (7.5 feet 
Sample Date & Time: 7 -1 2? / 03 I\ \,Y hours Dup- - hours - Soil 

- 
Trip Blank* 

Sampler(s): L. em&t. I. h’kJr.il X Sediment 
- Lagoon/Pond r 

Rinsate Blank* 
Field Duplicate collected 

x Grab Other (Specify): 

Data Recorded By: 
Signature Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet, 

Etc.) 0raQh Cc Si I+ _ 

PID/OVA Monitor Reading: 
c 

~0 ~cva&nc U / 

cm& rcm&3 whet-l on \ooc&-j 
fwm 

1 

SAMPLE DATA/REMARKS: 

NOTES/SKETCH: 

ll NUS Form 0005A 



SAMPLE LOG SHEET’ - SOLID PHASE 

r aye “1 -m 

Sample Method: 

Data Recorded By: 

Tetra Tech NUS Charge No. kwi6 n5;m 
QC Information: tic - (if applicable) 

TYPE OF SAMPLE: (Check all that apply) 

- Trip Blank* 
- Rinsate Blank* 

LagoonlPond m Field Duplicate collected 
2 drab - 

PID/OVA Monitor Reading: 

SAMPLE DATA/REMARKS: 

ANALYSIS BOTTLE LOT NO. NOTES/SKETCH: 

L=drcJ Qpprox, ‘b’C& -F;om o&C~\ 



r 
TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE 

Site Name: DU6C , ?a\5 ‘ : 

Sample ID: !&I- A -5&x?%\ 
\tc \A -0% Tetra Tech NUS Charge No. $YvLqb - WCC, 

QC Information: r\nne (if applicable) 

- Groundw ater 
X Surface Water 
- Residential Supply 

___ Composite 

Trip Blank* 
- Rinsate Blank* 

_. .- - --^ ~ 
rtNus Form 0004 



0 Tt TEIRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE 

TYPE OF SAMPLE (Check all that apply) 

- Groundwater Trip Blank* 
X Surface Water Rinsate Blank* 

(\@a) T Field Duplicate Collected 
Other (Specify): 

- Composite 

pH tocum Spec. Cond. 

2&B 4o.u -Q&K 

DO 

u9 

TtNUS Form 0004 



r 
TEI-RA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE 

-, 
- ~ - Site Name: MUSC &JP\ Area SA c)‘i/ Tetra Tech NUS Charge No. Y$?,% f%,50 A - 

SampleID: DA-&-%\n3 -0L QC Information: nnne. (if applicable) 

TYPE OF SAMPLE: (Check all that apply) 

- Groundwater - Trip Blank* 
A Surface Water Blank* Rinsate 

- Field Duplicate Collected 
- Other (Specify): 

- Composite 

DO 

I I I I 
TtNUS Form 0004 

- 



0 m TETf?A TECH NUS, INC. 

Site Name: 
s 

Sample ID: 
lhic. ntq.&i b+n~ SA-0% 
DA - R - .Sbmu -01 

SAMPLE LOG SHEET - LIQUID PHASE 

Tetra Tech NUS Charge No. $‘?KqG, fl5.d - - 

QC information: none. 

Surface Water 

- Composite 

- Trip Blank* 
Blank* Rnsate 

pH Twbidi+-y Spec. Cond. 

2&x) \O.!T.~ o3ao 

TtNUS Form 0004 

(if applicable) 

DO 

9& 



I- 
TETRA TECH NUS, INC. SAMPLE LOG SHEET - UQUID PHASE 

c Site Name: NuSc\r D,5r\,-,A Ad.0 5A -cIcb 
nA- A -s&s - O\ 

Tetra Tech NUS Charge No. L;/%.% - 05Sa 
Sample ID: QC Information: novL< (if applicable) 

TYPE OF SAMPLE: (Check all that apply) 

- Groundwater - Trip Blank* 
2 Surface Water - Rinsate Blank* 
- Residential Supply - Field Duplicate Collected 

- Other (Specify): 

l include sample source & lot No. 

pH TI&&> Spec. Cond. 

3.J x*5 0x3s 

DO 

‘/,oG 

I I I I 

TtNUS Form 0004 
- 



TETRA TECH NUS, INC. SAMPLE LOG SHEFT - UQUID PHASE 

Site Name: 
c 

mY5c D\%Wl A@!! fin - (35, Tetra Tech NUS Charge No. &3,5~ -n530 

Sample ID: IJR - 14 - S?,x% - c) \ QC Information: mncl (if applicable) 

Sample Met hod/Device: Dict3r)r IXfi TYPE OF SAMPLE (Check all that apply) 
Depth Sampled: o.3. feet : Total D\epth (3.5 feet (SW Only) 
Sample Date & Time: - Groundw ater Trip Blank* 

X Surface Water -- Rinsate Blank* 
Residential Supply 

l include sample source & lot No. 

TtNUS Form 0004 



r 
TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE 

Site Name: UodC Qt$&rm .~A--c& 
SampleID: Dhl-~-SdO?-nl 

Tetra Tech NUS Charge No. 
QC information: (if applicable) l%,/HdJ2 e*u,lr/, +X60 

Sample Met hod/Device: 
Depth Sampled: 0.S feet Total D&th feet (SW Only) 0.9 

? /29 I 63 Sample Date & Time: !Yl5 hours 

TYPE OF SAMPLE: (Check all that apply) 
37, 

_ Groundw ater 
Ic Surface Water 

- Trip Blank* 
- Rinsate Blank* 

Field Duplicate Collected 
)( Other (Specify): 

Rs hm 
l include’sample source & lot No. 

pH Spec. Cond. DO 

TtNUS Form 0004 
I I I I 



TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE 

Site Name: bJ( 15r* lh. c 5/9-n% Tetra Tech NUS Charge No. $f%‘ccLa -0,5X0 
Sample ID: e - m -01 QC Information: >nf. (if applicable) 

Sample Method/Device: kq&tfiw TYPE OF SAMPLE (Check all that apply) 
Depth Sampled: L, feet Total Depth feet (SW Only) 7.7 ’ 

Trip Blank* 
x Rinsate Blank* 

- Residential Supply Field Duplicate Collected 
- Other (Specify): 

- Composite 
’ include sample source & lot No. 

pH Spec. Cond. 

(& e.5 0.334 

ANALYSIS BOTTLE LOT NO. TRAFFIC REPORT NO. 

TtNUS Form 0004 



r ‘rt‘ U TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE 

Tetra Tech NUS Charge No. $@X, d m,%$-fl 
QC Information: None (if applicable) 

Sample Method/Device: 
Depth Sampled: 7 

TYPE OF SAMPLE: (Check all that apply) 

Trip Blank* 
- Rinsate Blank* 
- Field Duplicate Collected 

- Composite 

TtNUS Form 0004 



ANALYTICAL SERtilCE 

TETRA TECH NUS. INC. 
Packing List/Chain-of-Custody Subcontract No. 

1 Received By: E$gnaturel Shipment for Case Complete? Remarks II 

Tt NUS Form 0022 

0.2878 



TETRA TECH NUS. INC. 
ANALYTICAL SERVICE 

Packing List/Chain-of-Custody 

(Signaturei 



ANALYTICAL SERVICE 

TETRA TECH NUS, INC. 
Packing List/Chain-of-Custody Subcontract No. 

Relinquished 59: 

Tt NUS Form 0022 



I I 

ANALYTICAL SERVICE 

TETRA TECH NUS, INC. Packing List/Chain-of-Custody 

(SigXitd:S! I I 

._ 

-. a...- r ~. ..A,,,. 



ANALYTICAL SERVICE 
Page I_ of 2 

TETRA TECH NUS, INC. 
Packing List/Chain-of-Custody 

No. of Coolers 

(Signature9 



.,.. :... 

t’ ‘.. . ’ 

TETRA TECH NUS, INC. 

ANALYTICAL SERVICE 
Packing List/Chain-of-Custody Subcontract No. 

Wgnaturei 



ANALYTICAL SERVICE 

cl TCTPA TCPU NIIC INf! Packing List/Chain-of-Custody I Subcontract No. 

Proiact Nb. 
--I--- --- 

-‘. 

Tt NUS Form 0022 
.” 02884 

No. of Coolers 

(Signature; 
I 
I 

I 
I 



: r 

TETRA TECH NUS, INC. Packing List/Chain-of-Custody 

--_I 

Tt NUS Form 0022 
.” fl3QQF; 



TETRA TECH NUS, INC. 

ANALYTICAL SERVICE 
Packing List/Chain-of-Custody 

Tt NUS Form WZZ 



TETRA TECH NUS, INC. 

ANALYTICAL SERVICE 
Packing List/Chain-of-Custody 

Relinquished 59: 

Relinquished By: 
(Signature9 

Qateflime 

d c‘w 
Date/Time 

Received By: ISignature 

Received for Laboratory By: 

Shipment for Case Complete? Remarks 

YES 
- 

Date/Time 

it NUS rorm ~~44 W886 



0, Tt 
TETRA TECH NUS, INC. 

Project No. Jrt-2.4*p &j @‘/ij? 

%?fa7- OS* 

Sampler Signatures 

ANALYTICAL SERVICE 
Packing List/Chain-of-Custody 

. . . . . 

Laboratory Name: ,4\ $a &w\~~~~~\ Lb. 

Pw.c’hc\ hp&ud : 
Date 31’ 

97 

\\ ‘I .I%..: Carrier F@d, fh 
7.. ,c 63. 

Airbill No. 
I-!/#1 

r;ase NO. 
Page\ofJ- 

Subcontract No. & 

: . w: 5hfiPtih qw-~b~ w?cI 
Containsr Type Contaiwr Type Container Type Conbinar Type Container Type 

ybd id qc /.A\ iL\ &;2 +4r< 

Anrlyrls. Analyeir Andysit Andymis 

Reli#uished By: 1 DateiTlme 1 Received for Laboratory By: 1 Date/Time I 
[SignaWe; 



- c* 

16 

Q
 



ANALYTICAL SERVICE ., 

TETRA TECH NUS, INC. Packing List/Chain-of-Custody 

No. of Coolers 

Sample Number 

r_ 111 *a r_--- e.e.L.3 



I I -f&F& 
proiect No. hit w, c,; ei t 1 _- 1 Laboratorv Name: 1 Container TVPI 

Sample Number Matrix Date/lime Sample Location’ lag Number(sl QC H+./ 
L d r? 

i u 

ANALYTICAL SERVICE 

TETRA TECH NUS, INC. Packing List/Chain-of-Custody Subcontract No. 

/ 
d 

/ 

/ / 
I / I / 

I ----’ ..‘..- I ---ii-:-, , ,...,.rlent for Case Completei 

Relinquished By: 
[Signaturei 

Tt NUS Form 0022 

Remarks 



ANALYTICAL SERVICE 

TETRA TECH NUS, INC. Packing List/Chain-of-Custody 

Sample Location 



ANALYTICAL SERVICE 

TETRA TECH NUS, INC. 
Packing List/Chain-of-Custody Subcontract No. 

_’ 

(Signature1 

-. . . . .^ r 



TETRA TECH NUS, INC. 

ANALYTICAL SERVICE 
Packing List/Chain-of-Custody 

rt NllS Fnrm 0037 . . ..-- . - . . ---- 

.&e 1 * 
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TETRA TECH NUS, INC. 

ANA!XTfCAL SERVICE 
Packing List/Ch&@of-Custody Subcontract No. 

Sampler Signatures 

Tt NUS Form 0022 



TETRA TECH NUS, INC. GROUNDWATER LEVEL MEASUREMENT’SHEET 

SITE INFORMATION 

site Name: tqwsc- &qxa!- /4-wx Municipality: ~i&lldL~3*1 

3oject Number: 8esb 0i.m County: JhqacJI 

:‘ersonnel: XbY, \-i&b+ State: RL\o&- I:s\avnA 

Iate: q /6/& Street or Map Location: CuHGi&l)~ %kik 
” 

(If Off-Site): 

WEATHER CONDITIONS AND EQUIPMENT 

.l’emperature Range: Go -eo “F Equipment No.: 

Precipitation: uw ( (of -kdoLy 6BFDcL) Equipment Number: 

Barometric Pressure: Latest Calibration Date: A 

Tidally-Influenced [ ] Yes pcj+ No 

Reference Point 
Groun~dw ater 

I I I I I 

I I I I I 

%J.S Form 0010 

measured made to 0.00 feet 



cl 7t TETRA TECH NUS, INC. GROUNDWATER LEiEL MEASUREMEN? SHEET 
J 

SITE INFORMATION 

Site Name: MUSC- DiisA>sor\ Am Municipality: r\&J\cftiti 

Project Number: 88-5-6 County: t&w 

Personnel: a> owl ~~r7i.~~ State: ~RhAe I&WA 
Date: 

w 
4 /05I,3 Street or Map Location: &I&V&+VI g&k 

” 
(If Off-Site): 

WEATHER CONDITIONS AND EQUIPMENT 

Temperature Range: go-80°F Equipment No.: 
^ . 

Precipitation: N&lQ. C&iA -h- by how Equipment Number: 

Sarometric Pressure: Latest Calibration Date: - 

Tidally-Influenced [ ] Yes W No 

Water Level Adjusted Depth Groundw ater 
Piezometer Reference Point Elevation (Feet)* 

- 
NUS Form 0010 

measured made to 0.00 feet 



TETf?A TECH NUS, INC. GROUNDWATER LEVEL MEASUREMENT SHEI 

SITE INFORMATION 

Site Name: ws. c;Dispour\ Am Municipality: M&\&o- RI 

+oject Number: 

:~ersonnkl: 

3ate: 

e&J56 County: hwC&+ 

State: PA-I OAC x&A 

Street or Map Location: 

(If Off-Site): 

WEATHER CONDITIONS AND EQUIPMENT 

Temperature Range: 

Precipitation: 

Equipment No.: k&n 3wr 

Equipment Number: 22 4 2 

Elarometric Pressure: Latest Calibration Date: - 

Tidally-Influenced 1 1 yes Ix?- No 

Well or Date/Time q evation of Water Level 
Piezometer Reference Point Indicator 

Number Reading (Feet * 
Jb 0 ti 

Mw - 0% lzh7/03 13: 16 52.53 ho@ \\.06 E3k 

NUS Form 0010 

Elevation (Feet)* 

measured made to.O.OO feet 

. I 



Naval Underwater Warfare Center 
Slug Tests at NUSC Disposal Area 

Slug tests of four monitoring wells at Newport NUSC. 

September gfh, 2003, conducted by Daniel Hartigan 

MW-01 

Set miniTROLL (datalogger) at 18 feet below the top of the PVC. 
Depth to water using a water level probe = 11.49 feet 
Total depth of well from top of PVC = 42.0 feet 

Insert miniTROLL at lo:45 for slug tests: 

10 minute linear slug test with lliter of DI water poured through a funnel at top of well 
Set data logger to take a reading every 0.5 seconds 

(MW~Ol~slugJin.xls) 
start: 1055 
stop: 1106 

5 minute logarithmic test with lliter of DI water poured through funnel at top of well 
Set data logger to take reading on a log scale with 30 seconds being the maximum 
interval between readings. 

(MW~Ol~slug.Jog.xls) backup file (9.tmp) 
start: 1122 
stop: 1128 

MW-04B 

Set miniTROLL (datalogger) at approximately 30 feet below the top of the PVC. 
Initial miniTROLL reading is 9.239 feet below top of water column. 
Depth to water using a water level probe = 16.31 feet 
Total depth of well from top of PVC = 45.65 feet 

Insert miniTROLL at 11:50 for slug tests: 

10 minute linear slun test with lliter of DI water poured through a funnel at top of well 
Set data logger to take a reading every 0.5 seconds 

(MW~04B~slug~lin.xls) backup file (3.tmp) 
start: 1200 
stop: 1211 

5 minute logarithmic test with lliter of DI water poured through funnel at top of well 
Set data logger to take reading on a log scale with 30 seconds being the maximum 
interval between readings. 

(MW-04B-slug-log.xls) backup file (6.tmp) 
start: 1217 
stop: 1223 , 



MW-02 

Set miniTROLL (datalogger) at approximately 26 feet below the top of the PVC. 
Initial miniTROLL reading is 20.774 feet below top of water column. 
Depth to water using a water level probe = 4.34 feet 
Total depth of well from top of PVC = 43.8 feet 

Insert miniTROLL at 13:05 for slug tests: 

10 minute linear slug test with lliter of DI water poured through a funnel at.top of well 
Set data logger to take a reading every 0.5 seconds 

(MW-02-sIugglin.xls) backup file (5.tmp) 
start: 1310 
stop: 1321 

5 minute logarithmic test with lliter of DI water poured through funnel at top of well 
Set data logger to take reading on a log scale with 30 seconds being the maximum 
interval between readings. 

(MW~02~slug~log.xls) 
start: 1324 
stop: 1330 

. Lost about 50ml of Diwater from overflow while purring in 1L throught the funnel, 
due to the height of the water column in the well. 

MW-03B 

Set miniTROLL (datalogger) at approximately 23 feet below the top of the PVC. 
Initial miniTROLL reading is 2.380 feet below top of water column. 
Depth to water using a water level probe = 20.98 feet 
Total depth of well from top of PVC = 26.52 feet 

Insert miniTROLL at approximately 1408 for slug tests: 

10 minute linear slug test with lliter of DI water poured through a funnel at top of well 
Set data logger to take a reading every 0.5 seconds 

(MW~03B~slug~lin.xls) backup file (5.tmp) 
start: 1414 
stop: 1425 

5 minute logarithmic test with lliter of DI water poured through funnel at top of well 
Set data logger to take reading on a log scale with 30 seconds being the maximum 
interval between readings. 

(MW~03B~slug~log.xls) 
start: 1433 
stop: 1439 

l Lost about 50ml of Diwater from overflow while purring in 1L throught the funnel, 
due to the height of the water column in the well. 

Finished slug tests September 5”, 2003 at 14:46 



TABLE 1 -WELL DATA SUMMARY 

CLIENT: Navy JOB NUMBER: N8856 

SUBJECT: CT0 849 - NUSC 

By: CDR CHECKED BY: cdr DATE: l/l 912004 

Depth to 

Well Depth to Depth to Depth to bottom of Estimated 
Casing Borehole Stickup Groundwater Groundwater confining Depth to top of well screen Hydraulic 

Inside Dia. Dia. (1) (2) (2) layer (3) well screen (1) (1) 

(in) 6-Q 
Conductivity 

Well ID (in) MP (ft-BMP) (ft-BGS) (ft-BGS) (ft-BGS) 
Materials Opposite 

(ft-BGS) Well Screen (feet/day) (4,5) 

MWOI B 1 3 TPVC 3.00 il.49 8.49 10.00 10.00 39.00 shale/phyllite 2.0 

MW02B 1 3 TPVC -0.50 4.34 4.84 6.00 6.80 44.80 shalelphyllite 1.0 

MW03B 1 3 TPVC 2.52 20.98 18.46 4.00 4.00 24.00 shalelphyllite IR 
MWO4B 1 3 I PVC 0.65 16.31 15.66 15nrl I!i no 4!i M shale/phvllite Fin 

References: 
1) Data from well construction log. 
2) Measured on September 5,2003. 
3) Data from geologic log. 

4) Cooper, Bredehoeft, and Papadopulos (1967) method. 
5) Slug addition by pouring was not approximately instantaneous, which is an assumption that must be met inorder to calculate hydraulic conductivity using this method. 

MP = measuring point. 

TOWC = Top of well casing. 

BMP = below measuring point. 

BGS = below ground surface. 

IR = Insufficient Response. 



APPENDIX D 

SOIL GAS SURVEY REPORT-W. L. GORE AND ASSOCIATES 
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GOREm Surveys for Site Assessment 
Final Report 

REPORT DATE: August 1,2003 AUTHOR: JWIH 

SITE INFORMATION 

Site Reference: FWSC Disposal Area, Newport, RI 
Customer Purchase Order Number: GCMP-03-046-0888 
Gore Production Order Number: 11473462 Gore Site Code: CKS 

FIELD PROCEDURES 

# Modules shipped: 42 
Installation Date(s): 7/l ,2/2003 
Field work performed by: Tetra Tech Nus, Inc. 

# Modules Installed: 37 

Retrieval date(s): 7/17/2003 
# Modules Retrieved: 37 
# Modules Lost in Field: 0 

Exposure Time: -16 [days] 
# Trip Blanks Returned: 4 
# Unused Modules Returned: 1 

Date/Time Received by Gore: 7/21/2003 @ 8:05 AM 
Chain of Custody Form attached: 4 
Chain of Custody discrepancies: None 
Comments: 

By: CW 

Modules #427782, -783, -784, and -785 were identified as trip blanks. 
Module #427786 was returned and appeared unused. 
The original Installation and Retrieval Log was not returned. However, Tetra Tech NUS 
supplied an Installation Log. 

GORE and designs are trademarks of W. L. Gore & Associates 
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GORETM Surveys for Site Assessment 
Finad Report 

ANALYTICAL PROCEDURES 

W.L. Gore & Associates’ Screening Module Laboratory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and IS0 Guide 25, “General Requirements for the Competence of 
Calibration and Testing Laboratories”, third edition, 1990. 

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors, 
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require 
no further sample preparation. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EP.A method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5pg BFB (Bromofluorobenzene), and a method blank: are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels o:f 5,20, and 
5Opg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source . reference standard, at a level of 1Opg per target compound, 1s analyzed after every ten sampl.es and/or 
trip blanks, and at the end of the mn sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard, and, 3) the analyst’s judgment. 

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (15) days from the date of analysis. 

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 3 Chemist: JW 
Compounds/mixtures requested: Gore Expanded Target Compounds 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Fluorene responses used to calculate the masses of phenanthrene, anthracene, fluoranthene, and 
pyrene desorbed from the modules. 
The top 10 tentatively identified compounds from each sample were reported if prese:nt. 
Chromatographic areas had to be at least 10% of the lowest response in the 5 lug calibration 
standard. 

GORE and designs are trademarks of W. L. Gore & Associates 
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GORETM Surveys for Site Assessment 
Final Report 

DATA T.ABULATION 

# CONTOUR MAPS ENCLOSED: Three (3) B-sized color contour maps 
LIST OF MAPS ENCLOSED: 

l Benzene, Toluene, Ethyl benzene, and total Xylenes (BTEX) 
l Undecane, Tridecane, and Pentadecane (Cl 1, C13&C15) 
l Trichloroethene (TCE) 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GGEZE~ Modules 
received and analyzed by W.L. Gore & Associates, inc., as identified in the Chain of Custody (Appendix AL). The 
measurement traceability and instrument performance are reproducible and accurate for the measurement process 
documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level 1) or three-level (QA 
Level 2) standard calibration. 

General Comments: 
l This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or grolundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 

l Soil gas signals reported by this method cannot be identified specifically to soil a.dsorbed, 
groundwater, and/or free-product contamination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (i.e., the site is 
known to have groundwater contamination only). 

l QA/QC trip blank modules were provided to document potential exposures that vvere not 
part of the soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may 
indicate potential impact to modules other than the contaminant source of interest. 

GORE and designs are trademarks of W. L. Gore & Associates 
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GORlZTM Surveys for Site Assessment 
Final Report 

l Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex. fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple comple:x fluids. 

o Stacked total ion chromatograms (TICS) are included in Appendix A. The six-digit serial 
number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 

Project Specific Comments: 
l The minimum (gray) contour level, for each mapped analyte or group of analytes, was set at 

the maximum blank level observed or the method detection limit, whichever was greater. 
When target compounds are summed together (i.e., BTEX), the contour minimum is 
arbitrarily set at 0.02 pg or the maximum blank level, whichever is greater. The ,maximum 
contour level was set at the maximum value observed. 

l No target compounds were detected on the trip blanks and/or the method blanks. Thus, 
target analyte levels reported for the field-mstalled modules that exceed trip and method 
blank levels, and the analyte method deteclion limit, are more likely to have originated from 
on-site sources. 

l The soil gas mass levels were low but present in mappable levels. Isolated “hot spots” were 
observed along with fairly well defined soil gas plumes. 

l If the objective of the soil gas survey was to delineate the nature and extent of the 
contamination, then additional soil gas sampling is recommended in those areas where the 
color contours appear to extend into unsampled areas. Subsequent sampling events can be 
combined with the data from this event and mapped together to provide greater coverage. 

GORE and designs are trademarks of W. L. Gore & Associates 



UNITS 

EDL 
bdl 
nd 

ANALYTES 
BTEX 

BENZ 
TOL 
EtBENZ 
mpXYL 
OXYL 
Cll,C13&C15 

UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ctl2DCE 
tl2DCE 
cl2DCE 
NAPH&2-MN 
Combined PAHs 

NAPH 
2MeNAPH 
MTBE 
PHEN 
1lDCA 
CHC13 

1llTCA 
12DCA 
cc14 

TCE 
OCT 
PCE 
ClBENZ 
14DCB 

BLANKS 
TBn 
method blank 
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GORETM Surveys for Site Assessment 
Final Report 

KEY TO DATA TABLE 
NUSC Disposal Area, Newport, RI 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses of undecane, ttidecane, and pentadecane (Cll+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses of 1,3,5-trimethylbenzene and 1,2,4&imethylbenzene 
1,3,5&methylbenzene 
1,2,4-trimethylbenzene 
cis- & trans-1,2-dichloroethene 
trans.-1,2-dichloroethene 
cis- 1,2dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
combined masses of naphthalene, 2-methyl naphthalene, acenaphthene, acenaphthylene, 
fluorene, phenanthrene, anthracene, fluoranthene, and pyrene. 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
phenantbrene 
1 , 1-dichloroethane 
chloroform 

l,l,l-trichloroethane 
1,2-dichloroethane 
carbon tetrachloride 

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1 ,Cdichlorobenzene 

unexposed trip blanks, travels with the exposed modules 
QA/QC module, documents analytical conditions during analysis 



1. CHAIN OF CUSTODY 
2. DATA TABLE 

3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 

5. LABORATORY DATA DELIVERABLES 

~ GORE aad designs are trademarks of W. L. Gore & Associates 



GORE-SORBER* Screening Survey Chain of Custody 

For W.L. Gore &-Associates-use only 
Production Order # /I,/ L/‘P3&& 

1-7 LiUyE ' 7 
Wsa%~fpz?ies W. L. Gore & Associates, Inc., Survey Products GrouD 

1 100 Chesapeake Boulevard . Elkton, Maryland 21921 l Tel: (410) 392-7600 l Fax (410) 506-4780 L 
I 

T&al I$odtile&4eceived:, 4 

Total~Modules,Inst&led~ 3 3 .’ 

I# 

Inskdl titin Perfbrmed:&: :_ -- 

t 

Installation-Method(s) (clrcEe those that up&): 
Name ~ leasc?.print>: LCUYC~ &&w\ft Slide,Hammer 
CompaqylAffiliation: “T&raTe& ‘~“5, rnc. j&n u. 5iiediat 
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TA. 21-l 
GORE-SORBER SOIL GAS COLLECTORS 

NUSC DISPOSAL AREA 
STUDY AREA SCREENING EVALUATION 

NUWC, NEWPORT, RHODE ISLAND 

INSTALLED REMOVED I I 
SAMPLE ID SERIAL NUMBER DATE TIME DATE TIME FID 1 PID 1 DEPTH BGS (FEET) 1 SURFACE TYPE 

DA-SG-G200 423390 7/i/2003 950 7/l 712003 1030 125.01 0.01 2.5 asphalt 
DA-SG-G250 423391 7/f I2003 1005 7/i 712003 1035 990.01 1025.01 1.5 

! 
I asphalt 

DA-SG-G300 423392 711 I2003 1015 7/i 712003 1040 nsoo.o] 0.01 3.0 asphalt 
DA-SG-DUPOI 423393 7/i I2003 1020 7/l 712003 1045 2 000.0~ 0.01 3.0 asphalt 
DA-SG-F400 423394 7/l/2003 1030 7/i 712003 1055 32.01 0.01 2.5 

1 
asphalt 

I 

DA-SG-F300 423395 711 I2003 1050 7/l 712003 1100 250.01 0.01 3.0 ! asphalt 
DA-SG-F250 423396 7/l I2003 1100 7/l 712003 1105 1 300.01 0.01 2.0 asphalt 
DA-SG-FG200 427752 7/l I2003 1110 7/l 712003 1110 

.-- - 
152.01 0.01 2.0 

! 
I asDhalt 

I 
I 

427753 
427754 
427755 

I-.----- 7/l I2003 1120 7/l 712003 1115 1500.01 no reading 1 3.0 asphalt 
7lll2003 1135 7117l2003 1050 175.01 15.91 

! 
2.5 I 

I 
asphalt 

7/l I2003 1235 7/I 712003 1118 303.01 0.01 2.5 I asnhelt 
I 
I 

711 I2003 12io 

_- ..-._ 
7ll712003 1135 4.21 9.31 3.0 

28.01 0.01 
1 asphalt I 

7/l/2003 1325 7l17l2003 1315 3.0 asphalt 
7/l/2003 1330 7/l 712003 1317 173.01 0.01 3.0 

! 
I asphalt 

7/l I2003 1345 7ll7l2003 1250 0.01 34.61 3.0 grass 
7/l/2003 1400 7ll7l2003 1300 no re ading I 0.01 2.5 grass 

7/l/2003 1430 7/17/2003 1245 no reading I 0.01 3.0 
! 
I 

I 
grass I 

7/l I2003 1520 7/l 712003 1305 no re ading 1 0.01 3.0 I grass 
711/2003 1540 7117 /2003! 12351 no reading 1 0.01 3.0 grass 
71212003 1000 

.-__- 
7ll7/2UU3 

.-_ 
1150 

- _ 
0.u 

_ _ 
0.0 

- _ 
3.0 

I 
grass 

7/2/2003 1020 7/17/2003 1155 0.0 0.0 3.0 grass 
71212003 1030 7/l 712003 1210 0.0 0.0 2.5 grass (hole is full of water) 
71212003 1035 7ll7l2003 1145 0.0 0.0 2.5 grass 
71212003 1040 7/l 712003 1147 0.01 0.01 2.5 grass 

71212003 1055 7ll7l2003 1200 0.01 0.01 3.0 
! 
I 

I 
grass I 

71212003 1105 7117l2003 

10151 0.01 0.01 3.0 I grass 71212003 1115 7ll7l2003 1005 0.01 0.01 3.0 grass 

7/2/2003 1130 7ll7l2003 1140 0.01 13.91 3.0 I 

I 
grass 

71212003 1145 7/17/2003 1000 0.01 0.01 3.0 nrass I 

I 

--. -.--- 

ii-SG-H400 
DA-SG-GIOO 
DA-SG-DUP02 
DA-SG-FSOO 
DA-SG-EF550 

DA-SG-ES00 
DA-SG-DE400 
DA-SG-E400 
DA-SG-CD550 
DA-SG-D600 
DA-SG-D550 
DA-SG-CD600 
DA-SG-DUP03 

DA-SG-D650 
DA-SG-C700 
DA-SG-C600 

DA-SG-B700 DA-SG-A700 

427756 
427757 
427758 
427759 
427760 

427761 
427762 
427763 
427764 
427765 
427766 
427767 
427768 

427769 
427770 
427771 

427772 427773 
DA-SG-B600 427774 71212003 1155 7/17l2003 
DA-SG-D450 427775 71212003 1250 7/17/2003 1225 
DA-SG-DUP04 427776 7/2/2003 1255 7l17l2003 1227 
DA-SG-0.500 427777 7/2/2003 1310 7/l 712003 1230 - 
hi-SG-C450 . - -. - - - 
DA-SG-E325 
DA-SG-GH350 
DA-SG-HI400 

.-. 
427778 
427779 
427780 
427781 

..-,-__- .-._ 
7/2/2003 1325 
7/Z/2003 1345 
7/2/2003 1430 
7/2/2003 1445 

7/17/2003 
7/17/2003 
7/17/2003 
7/l 7/2003 

10201 0.0 0.0 3.0 
grass 

0.0 0.0 3.0 grass 
0.0 0.0 3.0 grass 
0.0 0.0 3.0 grass 

1215 
1237 
1120 
1130 

0.0 
1.5 

15.0 
0.0 

0.9 
1330.0 
950.0 

7.1 

3.0 
3.0 
3.0 
3.0 

grass 
grass 
grass 

sediment (hole is full of water) 

'*note: There was a rain event the day before the collectors were retrieved. 





i SAMPLE 1 I I I I I I I I I I I I I I II I 
NAME 
MDL= 

423390 
423391 

423392 423393 

423394 .-^--- 

Combined PAH 

0.26) 0.171 0.051 0.111 0.121 bdll 0.031 ndj 0.031 bdll 0.031 ndl nd I 0.061 nd ndl 0.061 0.401 
nd 

1 0.131 0.121 
’ ‘7’ 

0.261 0.091 nml “WI ndl “A nrl m-l I 0,171 - 

s, ug NAPH&P-MN, Ug NAPH. ug 2MeNAPH, ug MTBE, ug IIDCA, ug 11 ITCA, ug lPDCA, ug TCE, ug OCT, ug PCE, ug 14DCB. 0.01 ug Acenaphthene, 0.01 ug 0.04 Acenaphthylene, 0.05 0.03 0.04 ug Fluorene, 
0.03 

0.04 ug 
0.03 

PHEN, ug 
0.02 0.01 0.02 0.02 0.02 

0.06 0.03 nd 0.03 bdl nd nd nd 0.07 0.07 nd nd 0.01 nd 
0.03 

0.02 

0.02 nd 
nd 

0.02 bdl nd nd ------nd nd nd 0.04 nd 0.02 nd bdl nd _ __ 
no, 

ndf 
bdlf bdll 

ndl 
0.021 

bdll 0.06 
0.171 -0.45 

Maximum 1.51 cc31 0.23 0.22 0.03; 0.33 0.31 0.00 
Standard Dev. 

0.15 1.17 
0.29 

0.09 0.05 0.05 
0.011 10.66( 0.00’ 0.49 0.02 

0.05 
0.17 

0.06 
0.45 

0.00 
Mean 

0.04 0.22 0.00 
0.14 

0.05 0.03 0.02 
0.001 2.291 0.06 0.00 

0.01 
0.03 

0.01 0.00 0.661 
0.09 

0.02 0.09 0.00 0.03 0.00 0.01 0.04 

7/31/2003 
Page: 2 of 3 

No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 

ESTIMATED if any of the individual compounds were reported as bdl. CKSrpLxfs 



GORE SORBER SCREENING kY ANALYTICAL RESULTS 
TETRA TECH NUSJ’ITTSBURGH, PA 

GORE EXPANDED TARGET VOCslSVOCs (A4) 
NUSC DISPOSAL AREA, NUWC, NEWPORT, RHODE ISLAND 

SITE~GKS--~PRBDU~TlON~~~ER~l~4~~4~~- 

SAMPLE 1 

423396 1 
427752 1 

--. 
ndl nd 

nril 
ndj 
lldl 

nd 

t 427765 1 
427756 1 
A77757 1 

ndl 
ndl 

nd 
ndl 

ndl 
ndl 

nd 
bdl, 
nrll 

_._-I _.-, 
427760 I “rll 

427762 1 
427763 1 

ndl nd ndl nd 
no4 

.- 
427776 1 ndl ndl ndl nd, I,’ 
427777 1 ndl “A ndl - 
427776 I ndf 

ndl 
^^^ nol 

.._I 
427761 1 

I 
ndl 

I 

7/31/2003 
Page: 3 of 3 

No mdl is available for summed combinations of analytes. In summed 
columns (es., BTEX), the reported values should be considered 

ESTIMATED if arty of the individual compounds were reported as bdl. 
CKSrptxls 



WANUMETONOMY 
SECURE STORAGE 
AREA (PAVED: 

GOLF COURSE 
10.666 
7.952 
5.928 
4.419 
3.295 
2.456 
1.831 
1.365 
1.018 
0.759 
0.566 
0.422 
0.314 
0.234 
0.175 
0.130 
0.097 
0.072 
0.054 
0.040 
0.030 

TCE 

Tetra Tech NUS, Inc., Wilmington, MA 
NUSC Disposal Area, Newport, RI 

Trichloroethene 



\ 

WANUMETONOMY 
SECURE STORAGE 
ARFA (PAVED) , 

GOLF COURSE 1 ,// I 

100” B C 

D 

--+-- 
?OO ,% 
300 

/ 
/‘, 

/Ai; 0.080 
0.067 
0.056 
0.047 
0.040 
0.034 
0.028 
0.024 
0.020 

n-.-.-r” 

GORE-SORBER@Screening Survey 

W.L. GORE &ASSOCIATES, INC. 
100 CHESAPEAKE BO”LNAm 

,.w, IP2-1600 

Tetra Tech NUS, Inc., Wilmington, MA 
NUSC Disposal Area, Newport, RI 

BTEX 



WANUMETONOMY 
GOLF COURSE 

600 

3.148 
2.444 
1.898 
1.474 
1.144 
0.889 
0.690 
0.536 
0.416 
0.323 
0.251 
0.195 
0.151 
0.117 
0.091 
0.071 
0.055 
0.043 
0.033 
0.026 
0.020 

Cll, C' Z15 

Tetra Tech NUS, Inc., Wilmington, MA 
NUSC Disposal Area, Newport, RI 

Undecane, Tridecane, & Pentadecane 
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APPENDEX E 

ECOLOGICAL SCREENING ~CHARACTERIZATION 

NUSC DISPOSAL AREA 

SEPTEMBER 2003 

1.0 Site Location 

‘The NUSC Disposal Area (the site) is located on the northwestern edge of the Naval 

Underwater Weapons Center (NUWC), formerly called the Naval Underwater Systems 

Center (NUSC). The NUSC Disposal Area occupies approximately one acre north of 

Building 1170 and Cunningham Street in the NUWC area. The location of the NUSC 

Disposal Area, relative to other study areas within the Newport Naval Base, is shown on 

Figure 1. The site and immediate surroundings a.re provided on Figure 2. 

The site can be divided into seven major areas as described in this section. These areas 

are depicted on Figure 2 of this report. 

North Meadow 

South Meadow 

Paved Gated Storage Area 

Paved Open Storage Area 

Deerfield Stream and Wetlands 

Unnamed Stream 

NUWC Pond (Deer-field Pond) 

‘The North and south meadows are so designated as they are currently level and open 

from large vegetation. NUWC personnel indicated that these areas were periodically 

mowed up until approximately 2000. The north and south meadows are separated by the 

unnamed stream that flows in from the north east and is bordered to the north by the 

Wanumetonomy Golf Course. 

There is a large paved area to the south end of the site, and this is divided into two 

subsections. One is a storage area that is secured by chain link fencing and gated (Paved 



Gated Storage Area), and the other is open to traffic (Paved Open Storage Area). Both 

paved areas are used for large materials stora.ge, including storage crates, boxes, jigs, 

molds and buoys. In the open storage area, a large steel jig is standing, approximately 

two stories in height, constructed on concrete footings and stayed with steel cables. 

‘The north and east boundary of the site contains an access road that is used for fence 

patrol. The roadway is unpaved one lane wide and covered with crushed stone. The 

South and west boundary of the site is presumed to be Deerfield Creek, and the pond tihat 

it feeds. 

‘The topography is such that the surface gradiem is down to the north west. The Deerfield 

stream, the wetlands and the pond form a steep valley from the leveled meadow areas 

described above. Figure 2 presents the topography of the area as determined by a 

photogrammetric evaluation of aerial mapping information collected in 1996. The site 

appears to lie adjacent to an historic valley that was filled or leveled from east to west, 

providing usable storage areas. 

2.0 METHODOLOGY 

An ecological screening characterization of the site was performed, in part, through the 

Iperformance of a site walkover by a qualified ecologist. This walkover was performed to: 

l Identify the types and spatial extent of habitats that are present on and around 

the site. 

l Identify the species and biological communities on and adjacent to the site that 

may use these habitats and that may be potential receptors of contaminants that 

may be present in soils, sediments, and surface waters at the site. 

l Identify onsite and adjacent wetlands, if appropriate, and their approximate 

boundaries; provide sketch maps of the wetland boundaries relative to the site. 

The habitats of the area were characterized to identify the nature and composition of 

non-marine flora and fauna communities in the vicinity of the site to provide a basis for 



iidentifying potential receptors. The marine ecosystem approximately 600 feet northwest 

Iof the site was not characterized in this study. A literature review was performed to 

provide background information of the habitats and species of flora and fauna expected 

to occur on the site and in nearby areas, and on the use of the general area by migrating 

or over-wintering species. 

RIDEM and USFWS, Office of Endangered Species, were contacted by TtNUS and 

requested to identify endangered, protected, or threatened species that may inhabit, air 

use the Newport area and the environments associated with the site. These response 

lletters are provided as Attachment B of this Appendix. 

Field verification of the types of habitat and wildlife on and near the site was performed 

in August, 2003. This assessment was performed to provide site-specific observations 

concerning the diversity (type) of species rather that data for assessing the population 

structure or community analysis. Since the objective is to provide an inventory of flora 

and fauna on site, the survey was qualitative rather than quantitative. 

During the survey, observations were made on imajor flora in habitat areas; bird, 

amphibian, reptile, fish, and mammal sightings; or physical evidence of these, e.g., 

nesting sites, tracks, scat, et cetera. 

Observations were recorded in several ways: 

l A base map was used to mark the locations of major habitat types. 

l Observations and notes were recorded by the biologist in a field log book. 

IData on the presence of fauna and flora were made through visual observations 

conducted during the week of August 4 through August 8,2003. Meander surveys were 

conducted by walking through each zone and recording flora and fauna species 

observed. Dominant vegetation based on aerial cover was recorded for the tree canopy, 

sapling/shrub, vine, and herbaceous ground cover vegetation. The site and surrounding 

habitats were consistently reviewed for the presence of birds and other signs of wildlife 

species. Wetland areas were noted and recorded on a site figure but were not field 

delineated 



Lists of the flora and fauna were produced for inclusion in the report. These lists are 

species-specific where possible. The method for species identification (i.e., visual 

sightings, identification by tracks or other physical evidence , and audible identification, 

iis included on the wildlife list. The inventory should not be considered a comprehensive 

llist of flora or fauna that are present or utilize the site since field observation data was 

(only collected over a short duration of a single season. 

Flora and fauna surveys were completed within each habitat zone (i.e. open field, stream 

valley, etc.). Habitat characteristics for the site !were mapped through photo 

interpretation of aerial photographs and onsite field observations and sketches. The 

lhabitat features were delineated and are presented on Figure 2. The habitat map was 

(digitized into an AutoCAD file for area calculatiolns and presentation. 

3.0 RESULTS 

This section presents a general description of the environmental setting of the NUSC 

IDisposal Site and surrounding habitat and does not include the marine environment near 

the site. For simplicity, only the common names for observed flora and fauna species 

are presented in the text, however the proper scientific name is associated with the 

common name in species lists in Attachment A. 

Two major plant communities were identified in the study area: upland grassland and 

scrub/shrub vegetation and the basin area with the streams, pond, and non-tidal wetland 

vegetation. The areas encompassing the plant communities has been identified on 

IFigure 2. The paved storage area is not vegetated and is not considered to provide 

valuable habitat, therefore it is not reviewed in a.ny detail in this report. Figure 2 

presents the boundaries of the Ecological Characterization study area and its’ habitat 

communities. 

3.1 Environmental Setting 

The site can be physically characterized as an elevated stream embankment area (plateau) 

which borders the NUWC Pond to the west, Deer-field Creek to the southwest, and the golf 



course to the north/northeast. A second small unnamed stream also flows through the 

northern portion of the site, generally in an east-west direction. The unnamed stream 

originates from the golf course north/northeast of the site. This small stream joins with 

IDeerfield Creek (the primary stream) west of the site and flows into the pond. The study 

flrea topography is highly variable, with topographic relief of approximately 15 to 20 feet 

ff rom the northern to the southern portions of the site. 

INUWC Pond is a freshwater pond that is formed in a basin area at a significantly lower 

elevation than the northeastern and southwestern uplands that form its two sides. The 

open water impoundment area varies from approximately 1.5 - 2 acres in area 

depending on the amount of surface water availability. During heavy rainfall events or 

spring melts the open water portion of the pond expands and extends into the lowlands 

at the south end of the pond. 

A concrete dam and spillway are present at the northern end of the pond. The water 

that enters spillway flows through an undergrouind pipeline that eventually discharges ito 

Narragansett Bay in the vicinity of the McAlister Point Landfill. During major storm 

events, water has overflowed the dam headwall and flowed downhill in a northwesterly 

direction to a low lying area. This low-lying area has a surface inlet that feeds into the 

same storm drain system that discharges to Narragansett Bay. 

The pond ranges in depth from approximately IO feet (when measured from the top of 

the concrete dam) to less than one foot in depth at the southern end. The water in the 

pond has historically been used by the golf course as a source of irrigation water. 

IDuring periods of high use, the water has dropped to approximately 3 feet (elevation of 

pump intake) in depth at the dam. The pond is {classified as open water habitat with a 

narrow and sporadic fringe of emergent vegetation along the pond edge. A more 

significant density of emergent wetland vegetation is located at the southern end of the 

pond. Near the dam, the pond substrate consists of organic mucky silt with some sand. 

The pond substrate gradually increases in sand content in the direction of the stream 

outlets at the southern end of the pond. 

Water flows into the pond from Deer-field Creek from the southwest and an unnamed 

stream from the Wanumetonomy Golf & Country Club to the east (Figure 2). In addition, 



storm water is discharged to the basin through outfalls from the NUWC facility storm 

drain network. The two streams are generally shallow in depth (ranging from a few 

inches to 20 inches in depth) and typically range from 2 to 4 feet in width. The stream 

substrates are a combination of boulder, cobble, gravel and sand. It is apparent, baseld 

on field observations, that there are high flow colnditions in the stream channels that 

have scoured and removed much of the fines from the streambeds. The fines have 

been deposited in the low gradient end of the stueams and pond. 

Vegetation on the site consists primarily of grasses, shrubs, saplings, and vines with sorne 

mature trees. The plateau-like area described above is primarily an open grassland and 

scrub/shrub area and much of the stream valley basin has a dense scrub/shrub cover. 

Most of the mature tree canopy in the study area is present along the steep embankment of 

the stream valley and with sporadic trees within the stream’valley basin. 

Habitats dispersed throughout and adjacent to the site are characteristic of fragmented, 

developed landscapes of lightly industrialized/commercial areas in the New England region. 

Most of the immediate area precipitation flows towards the streams and pond and is 

eventually discharged to Narragansett Bay. Approximately 30 percent of the study areai is 

covered by pavement, with the remaining area providing some habitat value. Most of t:he 

study area is encircled by chain-link fence that separates if from off-site areas (golf course) 

except the unfenced western boundary along Cunningham Street. Access to the NUWC 

area is restricted to onsite Naval and contractor personnel. The unpaved roadway along 

the northeastern perimeter is used for walking and jogging by base personnel. 

Upland Habitat - Unpaved Areas and Basin Area Embankment 

This area is bounded on the north and east by the Wanumetonomy Golf and Country 

Club fairways, on the south by the “paved storage area”, and on the west by lower 

stream valley and open water pond (Figure 2). The area includes approximatety 3 

acres. 

lJpland open grassland and early success ional scrub/shrub vegetation occupies 

approximately 2 acres of this area. The grassland area is characterized by a dense 

groundcover of herbaceous perennials while the surrounding scrub/shrub canopy is 



(characterized by a dense cover of woody shrubs, saplings, and young trees. Areas of 

this vegetation are punctuated by small, dense thickets of saplings. This type of 

vegetation is typical of old fields and other abandoned upland sites recently subjected to 

human disturbance. A list of observed flora and1 fauna species observed is presented in 

Appendix A. 

Herbaceous species that are common in this community, as measured by their 

dominance, include tall fescue, goldenrods, chicory, common ragweed, tansy, white 

sweet clover, knapweed, Queen Anne’s lace, blackberry, and poison ivy. These species 

are fairly uniformly distributed across this plant community with the exception of poison 

ivy which is more generally found in patches along the field or roadway edges. 

Common vines and woody shrubs in this plant community include bittersweet, multiflora 

rose, sumacs (staghorn and smooth), autumn olive, northern arrowood, honeysuckle, 

and bayberry. Common saplings and young trees include red oak, white pine, red 

maple, quaking aspen, black locust, black cherry, eastern cottonwood, and sycamore 

maple. Mature trees were typically found along the stream valley bank which appears to 

have been somewhat less disturbed in most areas, allowing for more mature tree 

growth. Tree canopy is generally represented by sycamore maple and red oak species. 

IMuch of the woody vegetation along the edge of the open field areas is covered by 

dense cover of bittersweet or multiflora rose. 

Basin Area- Wetland Stream Valley and Pond 

In the basin area, wetland scrub/shrub vegetation occupies approximately 0.5 acres, 

emergent wetland approximately 0.5 acres, and with open water habitat including 

approximately 2 acres. The vegetation is characterized by woody shrubs and vines alnd 

herbaceous perennial species tolerant of extended periods of seasonally poor drainagle. 

IUpland scrub/shrub habitat is also present in the stream valley basin. 

The stream valley and pond edge vegetation is characterized by a dense scrub/shrub 

cover. These include northern arrowood, bittersweet, multiflora rose, eastern 

cottonwood, honeysuckle, speckled alder, auturnn olive, black cherry, white willow, and 



elderberry. Throughout much of the stream vall’ey and pond edge the bittersweet forms 

a dense, almost impenetrable barrier (to humans) over much of the shrub vegetation. 

Herbaceous species only occupied a relatively small percentage of the stream valley 

and pond habitat and were primarily found along the southern edge of the pond and 

sporadically along the stream channel edge. Herbaceous species that are common in 

this community include jewelweed, stinging nettlle, blue flag, swamp-beggar’s tick, and 

skunk cabbage. 

INon-Habitat Area - Paved Storaae Area 

The storage area is paved with asphalt and is not considered to provide habitat or 

beneficial ecological functions in the study area, therefore, is not described in more 

detail in this report. 

4.0 WILDLIFE INVENTORY 

The highly fragmented habitat, large open paved areas, chain-link fence around most of 

the study area, and the minimal quality habitat (INETC facility and golf course) 

surrounding the study area limit the range of terrestrial, wetland, and avian species 

expected to utilize the site. However, the dense vegetation in the study area does 

provide cover, foraging, and breeding/nesting areas for birds, mammals, reptiles, and 

amphibians that do not require large home ranges. The pond and streams provide a 

local important freshwater source for wildlife. Additionally, migratory birds are expected 

to utilize this area for resting and foraging during migration. 

A species list for birds, mammals, amphibians, and reptiles that were observed on the 

site are presented in Attachment A. The species lists were made from observations 

conducted during meander surveys of the area and during sediment sampling in the 

stream valley and pond. The list should not be considered a conclusive list of wildlife that 

may utilize the on-site habitats and resources. Some species were qualified as 

“potentially present” based mostly on based on iinterviews with Navy employees walking 

the site and the potential for utilization of the habitats (either transient or permanent) by 

the listed species. 



It is very likely that the meadow areas and strea.m valley/pond habitat support a much 

more diverse and varied fauna population than was observed during the meander 

survey. This is due to the seasonal and short duration of the study and the difficulty with 

movement through much of the area because of the dense vegetation. 

Birds 

During the August 2003 field investigation, both mature and immature black-crowned 

night herons were observed in the stream valley habitat and appear to be using the area 

as breeding and resting habitat. Other avian species observed included a Canadian 

geese, Great egret, and mallard ducks foraging/ in the pond. A list of avian species 

observed in the study area vicinity is presented in Attachment A. 

Mammals 

‘The following mammals were observed on site during the 2003 fieldwork: red fox, 

Icottontail rabbit, eastern chipmunk. White-tailed deer and raccoon sign (tracks) were 

(observed along the unnamed stream. In addition, coyote have been observed onsite. 

A list of mammals that were observed on site is presented in Attachment A. 

Reptiles/Amphibians/Fish 

The eastern garter snake, eastern toad, snapping turtle, green frog, and bluegill sunfish 

were observed in the pond area during sediment sampling during the August 2003 

ff ieldwork. 

IEndangered Species 

According to the USFWS (DOI 1 l/6/03) and Rhode Island Natural Heritage Program 

(RIDEM 1 O/7/03), no species of special concern or ecologically significant natural 

communities are present at or near the study ariea. 
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UPLAND PLANTS 

Common Name Scientific Name I 
1 Autumn olive 

~ Bayberry, Northern 

~ Bittersweet 

~ Black cherry 

~ Black locust 

Blackberry 

1 Bracken fern 

Broomsedge 

Chicory 

~ Choke cherry 

~ Common mullein 

~Common plantain 

Common ragweed 

Common yarrow 

1 Crownvetch 

Eastern Red Cedar 

~Grape 

~Gray birch 

~Greenbriar 

~Hawthorne 

~Hazelnut, American 

~Honeysuckle, Bush 

‘Honeysuckle, Japanese 

Honeysuckle, tartarian 

Elaegnus umbellate 

Myrica penns ylvanica 

Celas trus scandens 

Prunus sero tina 

Robinia pseudoacacia 

Rubus Allegheniensis 

Pteridium aquilinum 

Andropogon virginicus 

Cichorium intybus 

Prunus virginiana 

Verbascum thapsus 

Plan tag0 sp. 

Ambrosiaartemiisifolia 

Achilles mile folium 

Coronilla varia 

Junip#erus virginiana 

Vitis spp. 

Betula populifolia 

Smifax ro fundifolia 

Cretaegus sp. 

Corylus Americana 

Lonicera ta tarica 

Lonicera japonica 

Lonicera ta tarica 



APPENDIX E, ATTACHMENT A 
OBSERVED SPECIES LISTS 

NUSC DISPOSAL AREA 
MIDDLETOWN, RHIODE ISLAND 

August 4 - 8, 2003 

UPLAND PLANTS 

I Common Name 
~ Japanese knstweed 

) Knapweed, Black 

~ Lance-leaved goldenrod 
I 
I Milkweed, Common 

~ Mourning glory 

Multiflora rose 

~ Norway maple 

I Poison ivy 

~ Pokeweed 

(Quaking aspen 

~ Queen Anne’s lace 

~ Red maple 
I 
i Red oak, northern 

(Rough-stemmed goldenrod 

1 Slippery elm 

1 Smooth sumac 

1 Speckled alder 
I 
I Staghorn sumac 

~ Sycamore maple 

Scientific Name 

Polygonurn cuspida turn * 

Cen taurea maculosa 

Eu thamia graminifolia 

Asckpias s yriaca 

Convolvutus arvensis 

Rosa multiflora 

Acer pia tonoides 
Toxicodendron radicans 

Ph ytolacca Americana 

Popukrs tremuloides 

Daucus care ta 

Acer rubrum 

Ouercus rubra 

Solidago rugosa 

Ulmus rubra 

Rhus glabra 

Alnus rugosa 

Rhus typhina 

Acer pseudoplatanus 

1 

~ Tall fescue Fes tuca arundinacea 

~ Tansy 

~ White pine 

White sweet clover 

1 Willow 

Tanice turn vulgare 

Pinus strobes 

Melilo tis alba 

Salix sp. 

~ Witch-hazel, common Hamamelis virginiana 

E-2 
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OBSERVED SPECIES LISTS 

NUSC DISPOSAL AREA 
MIDDLETOWN, RHIODE ISLAND 

August 4 - B, 2003 

STREAM VALLEY/POND WETLAND PLANTS 

Common Name Scientific Name 1 
~ Black cherry Prunus sero tina 

~ Arrow-leaved tear-thumb 

~ Bittersweet 

Bittersweet nightshade 

i Blue flag 

Polygonum sagitta turn 

Celas frus scandens 

Solanum dulcamura 

lris versicolor 

Blue vervain 

(Cattail, Common 

~ Choke cherry 

) Cinnamon fern 
31 

Duckweed 

Eastern cottonwood 

( Elderberry 

i Goldenrod, Tall 
I 
1 Goldenrods, other 

i Jewelweed 

~ Maleberry 

~marsh fern 
I 

~Meadowsweet 

Verbena has ta te 

Typha la tifolia 

Prunus virginiana 

Osmunda cinnamomea 

Lemna minor 

Populous deltoids 

Sambucus canadensis 

Solidago altissima 

Solidago spp. 

lmpatiens capensis 

L yonia ligus trina 

Thelyp teris thelyp teroides 

Spirea la tifolia 

Meadowsweet 

Morning glory 

IMorning glory 

IMultiflora rose 

Spirea spp. 

Con volvulus arvensis 

Con volvulus arvensis 

Rosa multiflora 

INannyberry Viburnum ten tago 

~Northern arrowood 

Poison-ivy 

;Pondweeds 

Viburnum recognitum 

Toxicodendron radicans 

Potamgeton spp. 
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APPENDIX E, ATTACHMENT A 
OBSERVED SPECIES LISTS 

NUSC DISPOSAL AREA 
MIDDLETOWN, RHIODE ISLAND 

August 4 - El, 2003 

STREAM VALLEY/POND WETLAND PLANTS 

I Common Name 

~ Purple loosestrife 

( Red maple 

Scientific Name 1 
L ythrum salicaria 

Acer rubrum 

~ Red oak, northern 

1 Reed canary grass 

Rought-stemmed goldenrod 

, Scirpus (unidentified) 

Quercus rubra 

Phalaris arundinacea 

Solidago rugosa 

Scirpu sp. 

~ Sensitive fern Onocjea sensibifis 

) Silky dogwood Cornus amomum 

Skunk cabbage Symplocarpus foetidus 

j Smartweed Polygonum sp. 

(Soft rush Juncus effuses 

(Speckled alder 

Steeplebush 

Stinging nettle 

Swamp-beggar’s tick 

Sweet goldenrod 

Tall meadow-rue 

Wild rice 

~White oak 

Afnus rugosa 

Spiraea tomen tosa 

Urtica dioica 

Bidens conna ta 

Solidago odora ta 

Thafic trum pubescens 

Zizania aqua tica 

Quercus alba 

Willow Salix sp. 

Witch-hazel, Common 

Witch-hazel, common 

~Wood anemone 

Hamamelis virginiana 

Hamamelis virginiana 

Anemone quinquefolia 

I 
~ Wool-grass Scirpus c yperinus 
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APPENDIX E, ATTACHMENT A 
OBSERVED SPECIES LISTS 

N!JSC D!SPnC”’ AREA WV-L 
MIDDLETOWN,. RHODE ISLAND 

August 4 - 8, 2003 

Common Name Scientific Name 

American crow 

American goldfinch 

American robin 

Black-capped chickadee 

Black-crowned night heron 

Blue jay 

Brown-headed cowbird 

Field sparrow 

Corvus brachyrynchos 

Carduelis tristis 

Turdus migratorius 

Parus atricapillus 

Nycticorax nycticorax 

Cyanocitta cristafa 

Molotbrus ater 

Sranta Canadensis 

Spizella pusilla 

Habitat Requirements’ 

Interior and edges of open deciduous, 

coniferous, and mixed forests and 

woodlots. Prefers woodland with adjacent 

farmland. 

Open weedy fields, pasture with scattered 

trees, forest edges 

Open woodland edges and clearings, 

fields, orchards, shade trees in residential 

areas. 

Deciduous or coniferous woodlands, 

frequents both heavily forested and 

residential areas. 

Breeding habitat is varied, occupies fresh, 

brackish, and salt water areas. 

Prefers mixed woodlands, wooded islands, 

farms, cities, suburbs, parks. 

Open coniferous and deciduous woodlands 

and edges 

Shallow waterbodies with abundant plant 

3ld fields with scattered woody vegetation, 

also briar thickets and woodland edges 

Key Food Habits’ 

Major foods: Omnivorous, taking mammals (mainly carrion), insects, small 

birds (nestlings), fruit, garbage, and grain. 

Major foods: insects, buds, succulent vegetation in summer; seeds of 

weeds, birches, alders, conifers in winter 

Major foods: Wild and cultivated fruits, earthworms, insects. 

Major foods: insects, seeds, fruits. 

Major foods: fishes, crustaceans, mollusks, worms, aquatic terrestrial 

insects, reptiles and amphibians, occasionally young birds and mammals 

Major foods: seeds, fruits, mast, occasionally takes insects, nestlings, 

young mice. Acorns are staple food item throughout the year. 

Major foods: seeds of weeds, grasses, grains, insects. 

Tender shoots of grasses, sedges, and other marsh plants, submerged 

vegetation, cultivated grains, wild seeds, and fruits. 

Major foods: insects (>40%) in summer, with weed seeds and grasses. 

Important Functions’ 

Common, Will overwinter in New England; will 

congregate in coastal areas where food is more 

accessible. 

Wintering: present in New England and common at 

feeding stations. 

Will overwinter in New England. Frequents sheltered 

wooded areas and feeds on persistent wild and 

cultivated fruits. 

Wintering: frequent city parks and residential areas 

with feeding stations adjacent to breeding habitat. 

Wintering: Coastal wetlands and islands; Range is 

permanent in RI 

Will overwinter in New England but some northern 

birds move to more southern New England. 

Will overwinter in RI using agricultural land and 

feeding stations. 

Wintering: in New England where bare ground and 

open water 

Will overwinter in southern New England 

1 



APPENDIX E, ATTACHMENT A 
OBSERVED SPECIES LISTS 

NUSC DISPOSAL AREA 

MIDDLETOWN, RHODE ISLAND 
August 4 - 8, 2003 

Common Name Scientific Name hey rooa naans’ Important Functions’ 

Grackle, Common 1 Quiscalus quiscula 

I 

Farmlands, suburbs, marshes, meadows 

European starling Sturnus vulgaris Farms, cities, orchards, gardens, parks. 

Herring gull 

Great blue heron 

1 I 

Law.5 argentatus Mainly breeding on islands in estuaries, 

rivers, and lakes or coastal beaches. 

Ardea herodias Shallow shores of ponds, lakes, streams, 

Killdeer Characdrius vociferus 

rivers, etc. 

Heavily grazed meadows, edges of pasture 

ponds, dry uplands 

Mallard 

Morning Dove 

Red-winged blackbird 

Anas platyrhynchos 

Zenaida macroura 

Agelaius phoeniceus 

Ponds, lakes, rivers, swamps, etc. Prefers 

water less than 16” deep, avoids salt water 

Open land with bare ground that produces 

adequate food seeds 

Marshes, swamps, wet meadows, ponds, 

dry fields. Prefers wetlands with extensive 

emergent growth. 

Snowy egret 
I I 

Egretta thula Shallow shores of ponds, lakes, streams, 

Tree swallow Techycineta bicolor 

rivers, etc. 

Cavity for nesting. Open feeding areas 

such as meadows, marshes, or water. 

T Major foods: ground-dwelling insects, fruits, mast, -waste grains, small 

quantities of fish. Amphibians, nestlings, and eggs. 

Major food: Insects, seeds, fruits, grain. 

Major foods: fish and shell fish, offal from fishing boats and fish processing 

plants; Also scavenge along shoreline and garbage dumps 

Major Foods: Aquatic and terrestrial insects, fishes, amphibians, reptiles, 

crustaceans, and occasionally small birds and mammals. 

Major foods: insects, centipedes, spiders, worms, snails, crayfish, weed 

seeds. 

Major foods: seeds of sedges, grasses and smartweed are staples; also 

eats leaves, stems and seeds of other marsh plants, snails, and insects. 

Major foods: weed seeds, occasionally takes smal! snails. Walking and Common in New England. Overwinters in New 

ground gleaning. England 

Major foods: insects, weed seeds, grain. 

Major Foods: Prefers fish; also insects, amphibians, crustaceans, 

Major foods: Flying insects in summer berries and seeds are taken as a 

supplement when insects are less abundant. 

Wiii overwinter in HI in areas with open water and bare 

ground. 

Overwinters in New England. Wintering: roost in dense 

vegetation or on buildings. 

Wintering: same as breeding habitat except where 

water bodies freeze over 

Wintering: mainly coastal areas with bare ground and 

open water in New England 

Will over-winter in RI in plowed or sparsely vegetated 

fields, coastal flats and beaches, river and lake shores 

that are free of ice. 

Wintering: Coastal marshes, inland ice-free ponds and 

rivers 

- 

Migratory, New England provides breeding habitat. 

Migratory, New England provides breeding habitat. 

Migratory, New England provides breeding habitat. 

’ - Sources: DeGraff and Rudis 1986; Martin, Zim, and Nelson, 1951; Redington, 19%; Sibley, 2699; Audubon Society, 1989 
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APPENDIX E, ATTACHMENT A 
OBSERVED SPECIES LISTS 

NUSC D!SPOSAL AREA 

MIDDLETOWN, RHODE ISLAND 
August 4 - 8, 2003 

MAMMALS 

Common Name Scientific Name Habitat Requirements’ Key Food Habits’ 

Cottontail, 

Eastern 

Coyote 

Eastern Taniias striatus 

chipmunk 

Gray squirrel 

3ed fox 

S ylvilagus 

floridanus. 

Canis la trans 

Sciurus 

sareiinensis 

- 
Foe yen lotor 

hlpes vulpes 

ldocorleus 

viginianus 

Open fields, fallow fields, open woodlands, 

thickets, swamps and marshes, suburban areas 

with adequate food and cover. 

Edges of second growth forest, open brushy 

fields. Open or semi-open country for hunting 

and secluded den sights 

Edges or interiors of deciduous woodlands with 

abundant cover of undergrowth, old logs, stone 

walls. Semi-open brushlands with ample cover. 

Deciduous and mixed forests or woodlots, 

especially those with trees that produce mast. 

Wooded areas interrupted by fields and water 

courses. Commonly found in wetlands near 

human habitation. 

Found in a variety of habitats. A mixture of 

forest and open areas is preferred. Edges used 

heavily 

Forest edges, swamp borders, areas interspersed 

with fields and woodland openings. In winter 

(when snow exceeds 16”) will “yard” in stands 

of conifers forming a central resting area with 

trails packed through snow. 

Crepusular &nd nocturnal feeder. Summer foods: tender parts of 

grasses and herbs. Winter foods: bark, twigs and buds of shrubs 

and young trees such as maple, birch, and oak 

Opportunistic feeders consuming mainly carrion, small live 

vertebrates, invertebrates, and vegetation. 

Many kinds of seeds, fruits, nuts, bulbs, insects, meat, and eggs. 

Feeds during daylight hours. 

Diurnal feeder. Consumes nuts, buds, seeds and grains, fungi, 

fruits, birds’ eggs, inner bark of trees. Will eat insects and then 

pupae in spring and summer when preferred foods are scarce. 

Omnivorous and opportunistic. Animal matter is the major food in 

spring and early summer. Fruits and seeds are eaten in summer, 

fall, and winter. Crayfish, worms, insects, carrion, tender buds and 

shots, grass, and garbage are typical foods. 

Opportunistic feeders consuming animals ranging from insects to 

small mammals. Commonly takes birds, turtles, frogs, snakes and 

their eggs. Berries and fruits when available. 

Mainly crepuscular. Beet- browse on a variety of woody deciduous 

plants and some coniferous growth, feeding on twigs and stripping 

young bark. Adaptable in its food habits. 

Important Functions’ 

Home range size ranges from % to 40 acres. 

Habitat range size may exceed an area 5 miles in 

diameter depending on food supply and time of 

year. 

Home range is typically less than 91 m in diameter 

or 0.5 to 1 acre. 

Home range size is 2 to 7 acres depending on food 

availability and weather. 

The home range is usually between 1 and 3 km in 

diameter. Size varies with individual, food 

availability, and weather. 

Home range size is less than 3 miles in diameter. 

Home range is shared by a male-female pair and 

seasonally by their pups. 

Home range size is generally 2 to 3 square miles. 

Size depends on quality of the habitat. Home 

range is from 40 acres in excellent habitat to300 

acres in poor habitat. 

- Sources: DeGraff and Rudis 1986; Martin, Zim, and Nelson, 1951; Redington, 1994; Audubon Society, 1983 
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OBSERVED SPECIES LISTS 

NIJSC D:SFDSAL AREA 
MIDDLETOWN, RHODE ISLAND 

August 4 - 8, 2003 

Reptiles, Amphibians and Fish 

Common Name Scientific Habitat Requirements’ Key Food Habits’ Important Features’ 

Name 

Bluegill sunfish Lepomis Clear warm pools of 
Young consume zooplankton, switching to aquatic insects at maturity. 

Common sunfish and popular gamefish. COmmOnfY 

macrochirus streams, ponds or 

reservoirs, usually in shallow 
Small mouth size limits the size of food particles ingested and almost dictates a diet of insects and 

stocked in ponds as forage for larger fishes. 

similar small organisms. While insects remain the staple food item for adults, crayfish, snails, 

water with vegetation small fish, and fish eggs are also consumed. Algae and other vegetation are eaten when normal 
food items are scarce. 

Eastern 

American toad 

5ufo a. Found in almost any habitat Terrestrial arthropods including insects, sowbugs, spiders, centipedes, and millipeds, slugs, and Small home range. Returns to breeding sites. 

americanus with cover, damp soils and earthworms. 

food supply 

Eastern garter rha.mnophB Ubiquitous, terrestrial Earthworms account for 80% of food items, also amphibians, carrion, fish, insects, small birds, Home range estimated at 5 acres 

snake s. sirtalis and rodents. 

Green frog Rana Riparian, inhabits margins of Terrestrial feeder among shoreline vegetation, insects, worms, small fish, crayfish spiders, and Home range of 20-200 square meters 

clamitans shallow fresh water mollusks. 

melanota 

Snapping turtle, Chelydra s. Bottom dweller in fresh or Omnivorous feeder; scavenges for food readily available; animal matter accounts for 54% of prey Quite migratory distance ranging from 100 m to 1 .I 

Common serpentina brackish water; almost items including fish (40%) crayfish, aquatic invertebrates, reptiles, birds, mammals; plant material km; females exhibit strong nesting site fidelity; home 

entirely aquatic but will travel (37%). range from 4.5 to 22.2 acres. 

over land. 

1 - Sources: DeGraff and Rudis 1986; Martin, Zim, and Nelson, 1951; Redington, 1994; Audubon Society, 1983 
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401 222-1267 -.-I .^I I_^ .-.a.-.^ 
P.O. Box 2l-8 PAX 4UI .12515-/4YU 
West Kingston, RI 02892 TDD 401831-5508 

Kevin OWeill 
Tetra Tech NUS, Inc. 

s 55 Jonspin Rd. 
Wilmington, MA 01887 

7 October 2003 

Mr. O’Neill, 

This letter is in response to your query of 1 October 2003 (file N8856-3.2) regarding the 
Naval Underwater Weapons Center iu Newport, Rhode Island. 

There are no kmmm endangered species or critical habitats in the vicinity of that site. 

Sincerely, 

Christopher J. R&he1 

cc: Enser 
Lapisky 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
New Eng!anc? Field Office 

70 Commercial Street, Suite 300 
Concord, New Ham~pshire 03301-5087 

November 6,2003 

Reference: Project 
Environmental investigation 
Naval Underwater Weapons Center 

Location 
Newport, RI 

fl”... . 

Kevin O’Neill 
Tetra Tech NUS, Inc. 
55 Jonspin Road 
Wilmington, MA 0 1887 

Dear Mr. O’Neill: 

This responds to your recent correspondence requesting information on the presence of federally- 
listed and/or proposed endangered or threatened species in relation to the proposed activity(ies) 
referenced above. 

Based on information currently available to us, no federally-listed or proposed, threatened or 
endangered species or critical habitat under the jurisdiction of the U.S. Fish and Wildlife Service 
are known to occur in the project area(s). Preparation of a Biological Assessment or Cn-ther 
consultation with us under Section 7 of the Endangered Species Act is not required. 

This concludes our review of listed species and critical habitat in the project location(s) and 
environs referenced above. No tirther Endangered Species Act coordination of this type is 
necessary for a period pf one year from the date of this letter, unless additional information on 
listed or proposed species becomes available. 

Thank you for your coordination. Please contact us at 603-223-2541 if we can be of Cn-ther 
assistance. 

Sincerely yours, 

Michael J. Amaral 
Endangered Species Specialist 
New England Field Office ” 



APPENDIX F 

ANALYTICAL RESULTS FROM SAMPLES COLLECTED 



Fl - GROUNDWATER 
F2 - SEDIMENT 
F3 - SOIL 
F4 - SURFACE WATER 



Fl 

GROUNDWATER 



APPENDIX Fl 
ANALYTICAL RESULTS - GROUNDWATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

I 1 nA-A- I Inn-n. I 1 

0.28 U 0.28 U 0.28 U --__ 6.9 U __- -__- 
1,2,4-Trimethylbenzene 

_ $28 U 

0.25 u 0.25 u 0.25 u 6.4 U 0.25 u 
1,2-Dibromo&hloropropane 1.6U 1.6 U 1.6 U 39 u I.6 II 

6.8 u 0.27 U __ .~.___. 
0.2 u 0.2 u 0.2 u 5 u 0.2 u 

-- 
.__.... 

0.17 u 0.17 u 0.17 u 4.3 u 0.17 u 
0.23 U 0.23 c 0.23 U -5.8 6 0.23 ti -__- 
0.63 U ---0.63--U 0.63 U 16 U 0.63 fi ____--___ 

42 U 1.7 u 
0.241 U 

1.8 ui -___.- 
0.24 U 0.24 U 0.24 U .__-._-- 
0.4 u 0.4 u 6.4 u- 
1.5 u 1.5 u ____- 1.5 u 

529 u 0.29 u 0.29 u 7.3 u 0.29 u .-__-- .--___ 
0.15 u 0.15 u 0.15 u 3.7 u 0.15 -u 

0.19 u Ii19 u 0.19 u 4.8 U 079 u - -- 
0.24 U 0.24 U 0.24 U 6 U 0.24 U .___- __- 

I,1 II 1.1 u 1.1 u‘- 
IBromomethane 

27 u 1.1 u 
0.36 u 0.36 U 0.36 U 8.9 u 0.36 LJ 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected: NA - Not Analyzed 1 of 6 



APPENDIX Fl 
ANALYTICAL RESULTS - GROUNDWATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

Samale Number 
DA-A- DA-A-MW- DA-^ I I F.1 L I I -. . 

M\Alni R&i h”\A, 

ISample Location 

I QC Identifier 
DA-A- 

/ I 
DA-A- 

MWI-II R-N hn\hlni kni hlnn 

mchloroethene 
jChloromethane 

Dibromomethane 

t Dichlorodifluoromethane 

Hexachlorobutadiene 
Isopropylbenzene 

I ’ I V.7, ” V.-r, ” V.-T, ” I” u’ 0.4i U’ 
In-Propvlbenzene r-n 

-___ -. 
“..A U 0.32 U 0.32 U 8 u 0.32 ti .--~-____~ 
0.3 u 0.3 u 0.3 u 7.6 U 0.3 .___ u 

-- 0.33 
.-__--__ 

u 0.33 u 0.33 u 8.3 U 0.33 u 
--- 0.4 u 0.4 u 3.3 10 u - 0.4 u 

0.44 u -0.44 u 0.44 u -11 u 0.44 --u .- - 
jtert-Butylbenzene 

trans-1,2-Dichloroethene 

____.~_ 
Trichloroethene k. Tnchlorofluoromethane --___ 

_~~-~ 
Vinyl Chlonde -.-” - “.L __ - I I 

0.271 UI 
..___ 

0.2 
I I I 

“.“. v “.Vl ” 
0.34 u Y.Y_ ” “.d ” Y.&Y. - 

0.24 U 6 U 0.24 U 
0.42 J 3.6 - ~~____ 1500 n!Ja II 
0.29 U 7.2 U 0.29 U 7 ..- u 0.27 U 6.8 u 

0.66 J 

kkmivolatile Organic Analvsis IUGIL) I I I I I I I I I I I x- ’ 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Diphenylhydrazine 

1,9Dichlorobenzene 
1,4-Dichlorobenzene 

-___ 

2,2’Ioxybis(l-Chloropropane) 

__--.- 
1.2 UJ 1.2 UJ 1.2 u 1.2 UJ 1.3 UJ ____. -__~_ - 
1.3 u 1.3 :: i.3 u i.3 U 3.4 ii _--.___- 
1.6 U 1.6 U 1.6 U 1.6 U 1.7 u 
1.1 

___---__ 
u 1.1 u 1.2 U 1.2 u 1.2 u ___--_ 

1.2 u 1.2 u 1.3 u 1.3 u 1.3 u, 
2.3 U 2.3 ii 2.4 U 2.4 6 2.5 U 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 2 of 6 



APPENDIX Fl 
ANALYTICAL RESULTS - GROUNDWATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 3 of 6 



APPENDIX Fl 
ANALYTICAL RESULTS - GROUNDWATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

MWOlB-01 
MWOlB 
9/4/2003 
Field Dup. 
DA-A- 
MWOl B-01 

DUP08-01 
MWOlB 
g/4/2003 
Field Dup. 
DA-A- 

MWO2B-01 
MWOPB- 
9/3/2003 ___.- .~ 

Nnrm 

I bis(2Ethvlhexvl)ohthalate 

j Hexachlorobenzene I 1.61 UJj 

I Indeno(l,2,3-cdjpvrene 
lsophorone 

I .  I  . . -  

_ 1.8 U 1.8 U 1.8 U 1.9 1 
1.8 u 1.8 U 1.9 u---- 1.9 u 2 1 

Naphthalene -i.4 u 1.4 u 1.5 u 1.5 u 1.6 1 
Nitrobenzene 1.8 U 1.8 U 1.9 u 1.9 u 2 1 

--~. !il II 5.1 u 5.4 u 5.4 u 5.6 1 -. N-nitrosodimethylamine I -1 
iA ul 1.8 U __-.-- - - ___- 1.9 u 1.9 u 
2 UJ 2 UJ 

Pentachlorophenol 
Phenanthrene 

___- 3.11 L, _.., _, 
1.61 lJi 1.61 LJ - 

Phenol 
Pyrene 

-___- 

PesticidelPCB Analysis (UGIL) 

II 311 Ill 3.21 U/ 3.21 U/ 3.4cI, 
1.6 U 1.6 U 1.7 L 

-____--- 1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.9 u, - 
1.7 u 1.7 u 1.8 U-- 1.8 U 1.8 I 

0.0070 u 0.0070 u ~0.0070 
-____-_- 

u 0.00714 u 0.00707 I -.-.-- 
0.0030 u 0.0030 u 0.0030 u 0.%306 U 0.00303 I -.-___-,- 

- 0.0020 u 0.0020 u 0.0020 u 0.00204 U 0.00202 L 
0:0020 -____-- 0 .““L” f-h-Km g u 0.0020 u 0.00204 u 0.00202 1 .-~-~~ 

0.0020 UJ 0.0020 UJ 0.0020 UJ 0.00204 UJ 0.00202 u .___-_ --____ 

u 
._ u 0.0010 u.. 0.00102 u 0.00101 I 

Aroclor-1016 --0.057 - 0.057 u 0.057 u 0.057 u 0.057 1 -__- 
Aroclor-1016/i 242 --0.50 -- -- 0.50 u u 0.50 u 0.50 u 0.50 1 

/alpha-Chlordane I 0.0010/ ul 0.0010/ 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 4 of 6 



APPENDIX Fl 
ANALYTICAL RESULTS - GROUNDWATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

97.0 57.0 29.0 J 29.0 J 21.0 J 
- 2.04 U 8.33 U 2X- u 2.0 u 2.0 u ___-__ . ..~_ 

3.4 u 3.4 u 26.1 3.4 u 3.4 u ~-. ___..~ 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis: R - Rejected: NA - Not Analyzed 5 of 6 
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APPENDIX Fl 
ANALYTICAL RESULTS - GROUNDWATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 6 of 6 
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APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
DA-S- DA-S- - ---. 
SDOl-Cl SDOZ-01 10;. I 15~05-01 I 

Volatile Organic Analysis (UGIKG) 
- 1 ,I ,I ,2-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

-- 0.31 -u 
0.64 U 
0.42 U 

None 

~.-~- 

None None None 

___- 

None 

__.. 
moroethane 

___- 
n45I Ill nm III 

I I 
n 7717 npfi II i -t n7c 11 i n 771111 n 741 I I.1 - 

11 ,I-Dichloroethane 
bDichloroethene -- 

‘I 

I- 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 

lmethylbenzene ____-- 
1,2-Dibromo-3-chlorooroaane , . 

.l ,P-Dichlorobenzene 

-.-- - -.-- - 
J 0.32 U 

0.51 u 0.4 u 
0.34 u 0.26 U 

- 0.22 U 0.18-U 
0.28 U 0.22 u 

-- 0.32 U 0.25 u - 
0.31 u 0.25. U 
0.47 u 0.37 u 

0.086 u 0.067 U -- 
- 0.26 u 0.21 u 

“.“, 
u 0.55 
U 0.68 - -___- 
U 0.45 
U- 0.3 

I: 

U 0.37 
U 0.43 -~--~ 
U 0.42 
U 0.63 
U- 0.11 
u --- U.33 

I1.2-Dichloroethane I nisi irl 
.-____ 

ns9l II/ n64l III n EtEl 
Il,2-Dichloroorooane --T oJ3Y ul 0.221 

I , -.--I -1 -.--I - -..- - -.-- 1 -.-. - 1.-- - -.-. 1 V.-e -- -- -___ 
_- J 0.18 U 0.21 u 0.21 u 0.25 u 0.3 u 0.62 U 0.59 UJ 

0.43 u 0.26 U 0.21 u 0.25 UJ 0.24 U 0.29 u 0.35 u 0.73 u 0.7 UJ -___- .___ 
0.38 U 0.23 U 0.18 U 0.22 UJ 0.21 u 0.26 U 0.31 u 0.64 U 0.61 UJ 

- - 
____-- 

0.56 U 0.34 u 0.27 U 0.33 U 0.32 U 0.38 U 0.46 U 0.95 u 0.91 UJ 
- -- -. / I -/ I 

-0.41 tit 
_.._ . m~l8 UJ 0.18 U 0.21 U 0.26 U 0.53 u 0.51 UJ 

2,PDichloropropane 0.651 tJ 0.321 UI i-1 
-___- 

0.381 0.371 Ul 0.441 
____. 

UI 0.541 Ul 1.11 UI 1.1 I izl 

Il,4-Dichlorobenzene I 0.311 UI 0.191 UI- 0.1sr ul 0. 
-__. -- I 1 

2-Butanone 27 J 0.4 u 0.31 u 0.38 U 0.36 u 0.441 u 0.53 u 69 J 
P-Chlorotoluene -- 0.58 - U 0.35 U 0.28 UJ --___-.- 0.32 U u ..___ 0.47 -.- u 0.98 U .____.________ --_______ ___-- UI- 0.34 0.391 

0.5 u 0.31 u 0.24 U 0.29 u 0.28 U 0.34 u 0.41 u 0.85 U 0.82 UJ 
0.34 uii 

.__ 
0.58 U 0.36 U 0.28 U 0.33 u 0.4 u 0.48 U 0.99 U 0.95 UJ 

Bromomethane 
Carbon Disuffide 
Carbon Tetrachloride 

--.__-~~ 
2.4 ti -- 

-__~- 
1.5 U 1.1 u- 1.4 u 1.3 u 1.6 U 1.9 u 4 u 3.8 UJ __- 

-- -- --- 0.69 U 0.42 U 0.33 u 0.4 u 0.39 u 0.47 u 0.57 u 1.2 u 1.1 UJ __ -__ 
0.76 U 0.47 u 0.37 u 0.45. u 0.43 u -0752 U 0.63 U 1.3 u 1.2 UJ 

U - Not detected: UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed lof14 



APPENDIX F2 
ANALYTICAL RESULTS -SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

.Sample Number 
DA-S- DA-S- DA-S-SD- DA-S- DA-S-SDO4- DA-S- DA-S- DA-S- DA-S- 
SDOf-01 SDO2-07 DlJPO!-91 SDOS-07 07 slm5-n1 .snnc-ni cnn7.m cr!na=n? -- __ _. __-.-m__ ---- -. ---” “. ---. “. WI”” ” 8 -__-- 
SD01 SD02 SD02 SD03 SD04 SD05 SD06 SD07 SD08 -- - ~~_~_ 

-m713012003 
_- _~~______~___ . ..- -___-. 

713712003 713012003 713012003 713712003 713012003 7l29l2003 .~__~--- 7l29l2003 7l29l2003 ___-- -____. 
0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 -- 

Field Dup. ,Field Dup. 
I I I I I I I I I I I I 

None 
DA-S- DA-S- 
SD02-07 I I SD02-07 I I P rlone I I / / I None None None None None 

Chlorobenzene 
khloroethane 

-__ I ~I 0.87 U 0.78 UJ 
I ICI .It nm 

--I ,-,,m*,-.,’ -.--I 
naal 0.8 U 0.77 UJ 

Chloroform -0.94 u 0.9 UJ 
Chloromethane 0.84 U - 0.52 U -- 

-~.-- 
0.47 u 0.49 u 0.48 U 0.57 u -______. n69 U 7.4 u 7.4 UJ 

cis-7 ,BDichloroethene 0.62 u 0.38 U 0.31 Ul I -/ 036I III -.-- - n3.6 111 0.42 U 0.57 u ..__--~ 
I -Dichloroorooene I a 
1 Dibromochloromethane 

I nm II “.-“I - n37 II V.-h Y ni71 II/ “.I, ” nm III V.&l ” -,4-Y* “.L ” 0.24 U 0.29 u 
I--- I n41 u/ 0.251 tJ 0.191 UI 0.231 - I -. , U 0.23 U 0.27 U 0.33 u 

nanl u 0.41 u 0.5 u 0.6 U 

QC Identifier 

-. ----- 
-- 

Ethylbenzene 
IHexachlorobutadiene 
1 Isopropylbenzene 

WI III 
-___ 

0 : 
I 0.621 lJ 0.381 UI n.3 LJI 

n-Propylbenzene I--- 
p-lsopropyltoluene 
see-Butylbenzene---- ___-- 

(ten-Butylbenzene 

- 8.7 U 5u 3.9 u 4.7 UJ 4.6 U 5.5 u 6.7 U 14 UJ 73 UJ 
0.67 U 0.38 U 0.3 u 0.36 UJ 0.35 u ).42 U 0.5 u 7 u 0.99 UJ 
0.56 -, _._,, _, 

I 0.97 UI 0.6 III 

I 0.561 U 0.341 ul 0.271 IJr 

Trichlorofluoromethane 
Vrnyl Chloride 

____-_-- 

I. Semlvo!atl!e OrcJanic Anel)jeis (UGIKG) 
7,2,4-Trichlorobenzene 
7 ,P-Dichlorobenzene ___-..- 
7,2-Diphenylhydrazine 
7,3-Dichlorobenzene 

_-... 
720 U 92 u 92 u 92 u 87 U 92 u 700 UJ 150 u 220 UJ 
120 u 89 U 89 U 89 U 84 U 89 U 100 UJ 750 UJ 270 UJ 

---___ 770 u 82 U 82 U 82 U 78 U 82 U 93 UJ 740 u 790 UJ 
120. 

- 
u 92 u 92 u 92-- u 87 U 92 u 700 UJ 750 UJ 220 UJ 

U - Not detected; UJ - Detection limit approximate: J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 2of74 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S- DA-S- DA-S-SD- DA-S- DA-S-SDOC DA-S- DA-S- DA-S- 
Sample Number 

DA-S- 
SD01 -01 SD02-01 DUPOI-01 SD03-01 01 SD05-O! SD06-01 SDO?=01 SD08-01 

Sample Location SD01 SD02 - SD02 SD03 SD04 SD05 SD06 
_~____._____ 

SD07 - SD08 
Date Sampled 

--___. 
7/31/2003 7/30/2003 

__-. 
7/30/2003 713012003 7l31l2003 7/30/2003 

-- 
7l2912003 7l29l2003 

Interval 
7l2912003 

- 0.0-0.5 0.0-0.5 ..-~ 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 ’ ~--- -. 
Field Dup. Field Dup. -~ 

..__-.- - 

DA-S- DA-S- 
QC Identifier None SD02-01 SD02-01 None None None None None None 

1,4-Dichlorobenzene 130 u 99 u 99 u 99 u 94 u 99 u 2,2’-oxybis(l-Chloropropane) 100 u 78 110 UJ 160 U 230 UJ U -- 78 U 78 U 74 u ..-___-_-__ 
78 U 89 UJ 130 u 

2,4,5-Trichlorophenol 
.____ 180 UJ 

220 u 160 U 160 U 160 U 150 u -160 -6 276 - 

2,4,6-Trichlorophenol 360 U 270 
180 UJ U 380 UJ 

U 270 -U 270 U -.. -- -___ 260 U 270 U 310 UJ 450 U 
2,4-Dichlorophenol 

-_____ 640 U: ..____---- 
250 U 190 u 

-~--_~ 
190 U 190 u 180 U 190 u 220 UJ 320 U 

2,CDimethylphenol 890 u 670 450 UT U 670 U 670 U 
630 U 670. U 

--- ___..~~__ 
760 UJ 1100 u 

2,4-Dinitrophenol 240 U 180 
1600 UJ __-. 

U 180 U Z$EGEotoluene 120 180 U 170 u 180 
u- 88 

210 UJ 300 u- 430 UJ 
u 88 -u 88 u 83 .-U 

- U 
88 u 2,6-Dichlorophenol 220 u 160 100 UJ 150 u 210 UJ -U 160 U 160 U ____-. .~.. 

160 U 160 U - 190 UJ 270 U 390 UJ 2,6-Dinitrotoluene 140 u 100 -- u .___-- _ 
~___~. 100 u 100 u 97 u 100 u 120 UJ 170 u 

2Chloronaphthalene 110 u 84 
240 UJ ___- ...____~.._ 

U -- 84 U 84 U 79 U 84 U ~. 
2-Chlorophenol 230 U 170 

95 UJ 140 U--- 200 UJ 
u 170 u 170 --160 U-- u 170 u 

P-Methylnaphthalene 370 u 280 

190 UJ 280 U UJ 400 
U 280 U 280 U - - 260 U 280 U - 310 UJ 460 U UJ 

2-Methylphenol 290 u 220 

650 
u 220 u - - - 220 u 200 u 220 u --- - 240 UJ 360 U 

P-Nitroaniline u- 
510 UJ 

250 190 u :90 u :90 u 180 u -4,Y 
____. 170 u 2io uj 330 u 440 UJ 

2-Nitrophenol 280 U 210 u - 210 u 210 u -.. 200 u 210 u 240 UJ 350 u 490 UJ 
3,3’-Dichlorobenzidine 180 U 130 u 130 u 130 u 120 u 130 u 150 UJ 220 UJ 310 UJ 

3+4-Methylphenols 310 u 240 U 240 U 240 U 220 u - -- .____ 240 U 270 UJ 390 U 
3-Methylphenol 1200 u 880 

550 UJ 
u ____- 880 u 880 u 836 - U 880 U 0.00 J 1500 u 2100 u 

3-Nitroaniline 180 U 130 u 130 u 130 u 
-___.-. 

-- 120 u 130 u 150 UJ 220 u 
4,6-Dinitro-2-methylphenol 

~ -. 3% UJ 
200 u 150 u 150 u 150 u- 140 u _____- 150 u 170 UJ 250 6 -350 UJ 4-Bromophenyl-phenylether 84 U 63 U 63 U - 63 U 60 U -- - 

.___- 63 U 72 UJ 
4-Chloro-3-methylphenol 320 U 240 

100 u 150 UJ 
U -’ 240 U 240 t -- 230 U 240 U --___- 286 UJ 400 u 

4Chloroaniline u 
570 UJ ..~____ 

370 280 U 280 U 280 U 260 U U- -- 280 4-Chlorophenyl-phenylether 120 U 91 320 UJ 460 U 650 UJ U -- 91 U 91 U 86 -- ---___ 
u 91 U 

4-Nitroaniline 
100 UJ 150 u 210 UJ -____-~ 

330 u 240 U 240 U 240 U 230 U 240 U ~.-~~ .-280 580 UJ 410 u UJ 
4-Nitrophenol 400 u 300 u 300 u 360 u 290 U 300 u .-- __- -340 UJ 500 u 710 UJ 
Acenaphthene 110 u 85 

.- 
U 85 U ~-___-- 780 -.___- 80 U 85 U 52 UJ 140 u 

- Acenaphthylene 156 u 110 
200 UJ 

u 110 u 110 u -‘--_____~ - 100 u 110 u Anthracene 130 UJ 180 U 260 UJ 
87 J 56 U 

--~_____- 
___-. 56 U 2000 u 53 56 U -____--_ 140 UJ 220 

Benzidine 
J 140 J -~___ -.. -- 

6700 UJ 5000 UJ 5000 UJ 5000 UJ 5700 -8300 
-- 

4800 UJ 5000 UJ 
Benzo(a)anthracene 320 J !40 

UJ UJ 12000 UJ -__ __._~ 
J - 100 u 34% 96 u 100 u -.- ’ 430 UJ 790 680 Benzo(a)pyrene 310 J 100 u J 100 u 2666 -.. --u 

99 U 100 
; ___-. 

Benzo(b)fluoranthene 310 J 130 
360 UJ 810 930 J -__...- 

u 130 u 2300 120 u 130 u- --. .____ 
Benzo(g,h,i)perylene 420 J 150 

320 UJ 1000 J 1200 J 
u 150 u 1900 140 -u i50 u __-- 

Benzo(k)fluoranthene 300 J 100 
270 UJ 760 J 940 J 

J -- 98 u 2300 93 U 100 J 316 UJ 790 J 1000 J 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 3ot 14 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

ISample Number 1 SDOI-01 / ISDO01 1 / DU;O1-O1 1 /S&&l 
jsampre Location 

/ DA-S- I IDA-S- I IDA-S-SD. I I m-s. DA-S-SD04. DA-S- DA-S- DA-S- DA-S- 
I^. 01 SD05O! SD06-01 SDO-i’-01 SDOS-01 . 

SD02 -- SD03 SD04 SbO5 SD06 SD07 

17/31/2003 

SD08 

1 17/30/2003 / 
-~__- 

7/30/2003 7l3012003 7131 I2003 
--____._ 

7/30/2003 
10.0-0.5 

712912003 7l29l2003 7/29/2003 

JSDOl, I ISDO I 

ICC Identifier IN one 1 ISD02-01 / /SD02-01 / /None / INone / /None 1 /None I INone / INone / 1 

juroenzo(a,n)antnracene I 2401 tJ 1801 u 

IDi-n-octylphthalate 

j Hexacnloroethane 

Indeno(l,2,3-cd)pyrene 
lsophorone 
Naphthalene . . . . 

a. . . 

2401 U/ 1801 lJ 1801 -- 200 UJ 290 U 410 UJ .-___- 
l40 J 8500 80 u 200 J n,-.,l 

___- JLV J 2160 2500 J 
-- 110 u 84 U 84 U 1000 80 U -84 U 60 UJ 

93 
140 u 200 UJ 

u 70 u 70 u 70 u 66 u 70 u 79 UJ .___. 120 u 160 UJ 

170 u 130 u 130 u 130 u 120 u 130 u 150 UJ 210 u 300 I-J 
-- 140 u 

-___-_ 
100 u 100 u 100 u 96 u 100 u 120 UJ 170 u 240 

270 U 200 u 
UJ 

200 u -- 1700 190 U ‘200 u 220 UJ 640 J 
u- 

800 J 
-- 140 100 u 100 u 100 u u 97 100 u --~.___ 120 UJ 170 u 240 UJ 

140 u 110 u 1.10 u 140 J 100 u 110 u 120 UJ 180 U -250 UJ 
I 1801 U/ 130 u 130 u 130 u- 120 u 130 u 150 UJ 220 u 310 UJ \1 -.___ -___. 

Benzoic acid 
Benzyl Alcohol 

Bis(2Chloroethoxy)methane Bis(2-Chloroethyl)ether 

1500 J 300 u 1100 J 1100 J 980 J 1200 J 1200 UJ 1900 J 
400 J 240 U -240 

2700 J 
U- 240 U 230 -U 240 U 280 UJ ~___ 400 u 570 

-- 
UJ 

- 140 u .- 100 u 100 u 100 u 97 U 100 u 120 UJ 240 u - 94 -- u UJ _..- 120 ---~~~- - 94 U .___-_ iti u 94 
U 89 u 94 U 110 UJ 160 U 220 UJ 

j IN-nrtrosopyrrolrdrne I 26001 U/ 

I 6601 J 1 250/-j- -__ - 2000 UJ 

[4,4-DDE ___- 10.41 UI 7.841 LJj 
-~ .., 

I.141 
-__ -.... 

- ..-. - .-. J 19.6 -___ u 7.41 u 18.6 u 22.2 u - 77.2 U 46 
4,4’-DDT 

UJ 
20.9 U 15.7 -- 15.7 u 15.7 u 39.2 __-- u 14.8 U __-- u 44.4 u 65 -U 

Aldrin 
___ 92 -- UJ 

6.54 U --- 4.9 U 4.9 U 12.2 u 4.63 U 4.9 U 13.9 U 20.3 U- 28.7 UJ 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected: NA - Not Analyzed 4of 14 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S- DA-S- DA-S-SD- DA-S- DA-S-SD04- DA-S- DA-S- DA-S- DA-S- 
Sample Number SDOI-01 SD02-01 D!JPI)!-O? snn.?-a! ni sl-oi-nl .snmm .snn7-n? SI-ER-!?I 

ISample Location /SD01 I~~-- 

/ IDA-S- I IDA-S- I I I I 
IQC Identifier IN one 1 /SD02-01 / 15002-01 I INone / INone / INone / /None / INone I INnnn 1 1 

lDieldrin 
I I 

kndosu!fan ! 
a151 III 

/ -/ 
1.I” I c:F(GI III V.“” ” 

,dJ I’ ,;--,-,I ..-- 
IT.” v I8.L ” GA* V.-r” u 14.4 J 19.4 U -- 61.3 J 40.2 UJ - 

6.541 U 4.9 ii/ 4.9 u i2.2 U 4.63 ii 4.9 u 13.9 u _____- 20.3 --. il 26.7 UJ - 
Endosulfan II 22.21 u- 16.7 Ui 16~7 II 41 7 III l!i7 ‘-.’ / -1 IJ 16.7 U 47.2 U 69.1 U 97.7 UJ 
Endosulfan Sulfate 

izz&zr.- ;;-;I i’ 
10.8/ ul 

27, ~ .-_ 
102 ._.- U 10.8 U 30.6 U 44.7 u 63.2 UJ 

10.4 u 7.84 u 7.84 U 19.6 U 7.41 u 7.84 U 22.2 u 32.5 U 46 Ui .- 
17 u 12.7- U 12.7 U 31.9 u 12 u 12.7 U 36.1 U 52.8 U 74.7 UJ -.. 

11.8 U 8.82 --U 8.82 U 22 u 8.33 U 8.82 U 25 U 36.6 U 51.7 UJ -_-- 
6.54 U 4.9 u 4.9 u 12.2 u 4.63 U 4.9 u 13.9 u 20.3 U 28.7 UJ 

- 6.54 U 4.9 u 4.9 u 12.2 u 4.63 U 4.9 u 13.9 u 20.3 U 28.7 UJ 
I Heptachlor IHeptachlorpoxide I 7.841 UI 5.G -.-3 

Hexachlorobenzene 

4.91 u ul 

I -1 

5.88 4.91 UI U 14.7 12.21 u III _-- 4631 5.56 U III 5.88 4.9 u u 16.7 13.9 u U 24.4 20.3 U 34.5 UJ 
U 28.7 UJ 

1acl III 
--_-.___~_ 

I”” v 
, a; I l-l+..-~--LzL*l-- --_ ,,; / ,-, I 
I”” ” 7”” ” I”” ” 

, 
196 U 556 U 813 u 1150 UJ 

Methoxvchlor - Toxaphene --. 528 U u 45.1 396 u U 45.1 396 u U 113 u 42.6 U 45.1 u 128‘ U 187 u -----%Z-UJ 
990 u 374 x 396 U 1120 u 1640 U 2320 UJ 

TAL Metal Analysis (MGIKG) 
IAluminum IpiiSiiGny 100001 1 I I’-‘eTT’ 0.431 u i 6l-lrlr -’ 0.48 U 5000 I)26 II 7000 0.49 u 7700 1.0 u 11000 -----18x u 1.2 J 

0.66 u . “.” . . . . I I.” I”.” IL.” I a. -0 17.0 ~18.0-- --.‘~-23.o-J 
.- Bsrin . Is.4 np I, 4i .o 17.0 i8.0 39.0 17.0 22.0 47.0 J -----------Gi.o 77.0 

Beryllium - 0.46 0.30 0.31 0.34 0.35 0.35 0.39 0.71 0.45 J -_____- 
Cadmium 0.98 

~--.-___ 
J 0.43 J 0.46 J 1.2 J 0.17 J 0.48 J 2.4 J J 1.2 J -~ --.- 

Calcium 
.----~__ 1.4 

1600 1100 1100 1800 710 1500 2000 2700 J 2400 Chromium 
13.0 7.4 7.4 12.0 6.5 9.1 13.0 

14.0---- -..- 12,0-- J 

1 I-- .df4A i 1 -/ - -.-- - -. Arsenic 
1lf-l I 11nl I Innl I ionI I 11 

alpha-BHC 6.54 U 4.9 u 4.9 u u 4.63 12.2 U 4.9 u 13.9 20.3 U 28.7 UJ u 
alpha-Chlordane- 7.84 U 588 U 5.88 u 14.7 11 191 *I 588 II 16.7 U 24.4 U 34.5 UJ 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 5of 14 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number ___. 
Sample Location 

DA-S- DA-S- DA-S-SD- DA-S- DA-S-SDO& DA-S- DA-S- DA-S- DA-S- 
SDOl-01 SDOPO! DUPO!-O! SD03-O! 01 SDO5-01 SDOB-01 SDO7-Oi SDO8-01 I 

--- ___. 
SD01 SD02 SD02 SD03 SD04 SD05 SD06 SD07 SD08 

Date.Sampled r __ 
interval -. .-- 

1 /DA-S- t /DA-S- 1 I 
IQC identifier INone 1 /SD02-01 / 1SD02-01 1 INone 1 /None 1 INone I INone 1 INone I /None 

iC;ooait I 12.01 I 1701 I 1801 I 1601 I 8.11 I 38.01 I 1401 I 73.01 I 35.01 JI .___- 
33.0 27.0 28.0 40.01 9.1 ii.0 52.0 43.0 58.0 J 

- 
__. -__-.~ ~_____. 

19000 14000 _14000 21000 14000 17000 19000 25000 40000 J 
- 76.0 590 630 700 14.0 .i30 770 350 180 J __- 

2100 1200 1200 1700 1000 1600 1400 -1900 3000. J ~__. __--- ---- _- -_-__~ __ 
220 580 J -__- 

0.143 J 
5.9 

19.0 

76.0 53.0. 
--____ 

90.0. - 130 u u 71.0 u u 26.0 U 68.0 u u 110 u 180 U ~___~_ __-- 
1.4 UJ 1.0 UJ 1.0 UJ 2.0 UJ 0.97 UT 1.0 UJ 2.3 UJ 1.7 UJ 2.4 UJ 

- 25.0 12.0 12.0 i8.0 13.0 i5.0 23.0 24.0 38.0 J 
Zinc - 

--___- 
140 64.0 64.0 130 36.0 77.0 140 180 200 j 

I Acid Volatile Sulfides/Simultaneously 
Extracted Metals Analysis (UMO/G) / Ii ii Ii Ii /I II II I/ II .- ____ 

2.120 0.07300 UR 0.07300 UR 0.07300 UR 0.06900 u 0.07300 UR 0.08300 UR 0.9730 J 3.0700 J ~. 
-c 

__--.-. - __--.__ 
0.02700 U 0.02900 U 0.02900 0.02900 U 0.004000 U 0.02900 U 0.03300 u 0.04800 U 0.06900 UJ ___- __- 

0.1390 u 0.1470 u 0.1470 u 0.1470 U 0.003800 U 0.1476 u 0.1670 U 0.2440 U 0.3450 UJ ~. 
0.005000 u 0.005000 u 0.005000 u 0.005000 u--0.0001000 u 0.005000 -u 0.01200 0.009000 6. 0.01300 UJ 

Chromium .__ 
Copper 
Lead 
Mercury 
Nickel 
Zinc 
Miscellaneous Analysis (%) 

.___. --~~-._ 
0.06900 0.04800 0.04100 0.09100 0.03000 0.05800 0.1040 0.1120 0.1330 J 

0.2940 0.2970 0.2840 0.3370 0.07500 0.1880 -6.4640 0.4480 0.4590 -2 
- -' 

__.. -__.- 
0.3290 3.0300 3.0300 2.650 0.06500 0.7260 3.480 1.690 0.7330 J 

- 
-- 

0.008200 0.006100 U 0.006100 U 0.006100 U 0.005800 0.006100 U 0.007000 U 0.01020 u 0.01440 UJ -__. 
-- 

- -__- - -..-___ 
0.1140 0.1270 0.09600 0.1380 0.05400 0.08700 0.1390 0.1740 0.1450 3 

-1.590 0.5810 0.5320 1.340 0.2460 0.8750 

-7.4 
._.___ 

PERCENTFINESILT 13.0 8.9 9.2 4.8 6.6 6.2 13.0 23.0 ti ___-_ 
PERCENTMEDIUMSILT 20.0 21.0 19.0 14.0 10.0 16.0 18.0 25.0 38.0 J -__ -. -~~___- 
Percent Sand 43.0 45.0 38.0 67.0 68.0 63.0 -50.0 35.0 19.0 j ____ 

0.10 -- -. 
.____- 

SIEVE NO.004 0.40 u 1.3 17.0 36.0 23.0 0.60 0.10 u 0.10 UJ 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 6of14 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S- DA-S- DA-S-SD- DA-S- DA-S-SD04. DA-S- DA-S- DA-S- DA-S- 
SDOl-01 SD02-O! DUPOI-O! SDO3-01 O! SD05-0-i SD05-O! SD07-01 SDOS-O! 

/Field Dup. / ~~~ IField Dup. 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 7of 14 



1 DA-S- t 

IQC Identifier /N 1’ one 

Volatile Organic Analysis (UGIKG) ~1 
Il.l-Dichloropropene 1 

I 
0.811 Ul 

1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

,I .2-Dich!orobenzene 

0.54 UJ 
0.67 UJ ___-- 

6.2 J 
0.75 UJ -~ 

1.1 UJ 
0.2 u 

0.63 UJI 

APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

1’:. - 
1,3 Drchlorobenzene ~-- I-----. 0.55tml 

2-Butanone -I 281 JI 
2-Chlorotoluene 
P-Hexanone 
4-Chlorotoluene 

I 
- 

Bromobenzene 0.861 UJI 
JBromochloromethane-y/1 
Bromodich!orome?hane 
Bromoform 

U - Not detected: UJ - Detection limit approximate; J - Quantitation approximate: 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 8of14 



Sample Number 
DA-S- 
SD09-01 

Chlorobenzene 0.71 L 
Chloroethane 0.7 1 
Chloroform 0.81 1 
Chloromethane 1.2 1 
cis-1 ,%%&roethene 

-___ 
0.91 c 

cis-I ,3-Dichloropropene 0.52 1 ____.- 
Dibromochloromethane 0.59 1 

~ Dibromomethane __-_____-~ 
Dichlorodifluoromethane 
Ethvlbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
m&p-Xylene --- 
Methyl ten-Butyl Ether 
Methylene Chloride 
Naphthalene -- __- 
n-Butylbenzene .__~ 
n-Propylbenzene ___- 
o-Xylene 
p-lsopropyltoluene 
set-Butylbenzene 
Stvrene 

1 _ --. -.- 
ten-Butylbenzene 0.82 U. 
Tetrachloroethene 0.79 1 _I_- 
Toluene 0.7 L 

Semivolatile Organic Analysis (UG/KG! 

1 

I 
I 
T 
I 
1 
J 
i 
1 
I 
i 
1 
i 
I 
I 
! 
J 
1 
I 
I 
J 
i 
I 
J 
J 
i 
J 
J 
J 
J 
J 

J 
J 

1 

1 
I 

APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate: 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 9of14 



P14001 

r OL8 auayw~ony(y)ozuag 
r OE8 ~~ aualhayd(!‘y%)ozuag 
f 0011 auayiuwoni~(q)ozuag 
r OE8 auaJ~d(o)ozuag 

r 06s aua3eJy~ue(E)ozuag ..___ 
rn 000~~ au!p!zuag 
l-l OZl auamyjuv --___ - 
n OPZ aualQqdwa3v __. ..___ 
n 081 auayjqdeuacy 

n 099 wvdw!~ 

n 02~ au!lyeoJ~![y-j7 

n 06L lay~al~uayd-IAuaydo~oly3-p __.-__. 
n 069 aur~lueoJo~q~-t‘ _.__ -2 
n ozs lOUaydl~Y~a~-E-OJOlY3-P -___ 
n OEL laq~alduayd-IAuaydowoJg-~ 

nozEI louaydl~Ylaw-z-oJ~!u!a-g‘~ 

n 08Z aU!l!UBOJj!N-E 

n 0061 

n 00~ 
n 09; wwMwwz 
n 06s auawwhkwvz _____- 
n 09E IouaydololyD-i: ___- .~ ~~. 
n 081 auapylydwoJolq~-z 
n ozz ~~aniop3J~p!a-g‘z 
n 09E _ louaydoJolq3!&g’~ 

n 06L __- auanlo$oq!u!a-g’G 
n 06~ louaydoiUu!a-v’z 
n OOQC wwWw.wa-v’z 
n OCP __- paydoJolLp!a-p’z 
n 089 loua~dololy3!rl-g’p’z 

n OSE louaydoJoly3yl-g’~‘z 
n OLL (aut?do~doJo~y~- l)s!qAxo-,Z‘z -__- 
n OLZ auazuaqo~oiy3!a*‘ L 

auoN Ja!4wwi 30 

...__~____ -__ 
9’0-0’0 pJa~ul -- ____ 

EOOZl6ZlL wduw awa 
soas. 

- .-__ 
uog~oo~ aldureeg 

co-6oas JaqLunN aldues 
-s-va 

Ikl ‘lklOdM3N ‘31lS WSOdSIa 3SflN 
1Nml103S - smwtl lV3IlAlVNV 

Zd XlaN3ddW 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
DA-S- 
SDOS-01 

, 
I 

-___.-- 
Bis(2-Chloroathoxy)mathane 
BisQ-Chloroethyl)ethar 
bis(2-Ethylhexyljphthalate 
Butvlbanzvlohthalate 

Diathylphthalate -- 

IDi-n-octvlphthalata ---1380/ 

Hexachlorobutadiana 

230 1 

280 1 
190 1 

htroso-di-n-prowlamine -----1-180/T 
N-Nitroso-diphenyiamine 
N-nitrosopyrrolidine 
Pentachlorophanol 
Phenanthrene 
Phenol 
Pyrena 

-- 

Pesticide/PCB Analysis @G/KG) 
14.4’-DDD--. 

- 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis: R - Rejected; NA - Not Analyzed 11 of 14 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

QC Identifier None 

alpha-BHC 26 U 

p$g!!!gane-. -__. 31.2 U 
102 u 

?%&r-l242 260 Ll ~. _- ______-.- 
IAroclor-1221 102 u 
Aroclor-1232 

.__ _-~__ 
102 u 

Aroclor-1242 102 u _________ - 
IAroclor-1248 102 u 

-- 
-___ 

Aroclor-I 254 102 U 
Aroclor-1266 57.3 u 
Aroclor-1268 102 u 
beta-BHC 67.7 U ~. __. 
delta-BHC 26 ti 
Dialdrin 36.4 ti ..__ 
Endosulfan I 
Endosulfan II - 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC 
gamma-Chlordana __- 
Heptachlor ______- 
Haptachlor Eooxide 

26 U -- 
31.2 U 

26 U 
Haxachlorobanzena 1040 --u 
klethoxychlor 

-__ 
240 U 

Toxaphene 2100 u 

TAL Metal Analysis (MGIKG) 
-- Aluminum 20006 ___-__ 

Antimony 1.0 u- - 
Arsenic 25.0 ____. .-__-_ 
Barium 82.0 .___- 
Beryllium 0.75 
Cadmium- 0.97 ii --__- -..__. 
Calcium 2400 .___~ 
Chromium 23.0 

U - Not detected; UJ - Detection limit approximate: J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 12of 14 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 



APPENDIX F2 
ANALYTICAL RESULTS - SEDIMENT 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S- 
Sample Number SDO9-01 -___- ~ 
Sample Location SD09 
Date Sampled 7/29/2003 
Interval 0.0-0.5 

QC Identifier None 

SIEVE NO. 010 0.10 u 
SIEVE NO. 040 0.10 u --___--~____ 
SIEVE NO. 100 0.40 
Total Organic Carbon 4.46 
TOTAL sOLIDS 

J I 
32.01 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 14of 14 
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APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S- DA-S- 

__. ~- 

Volatile Organic Analysis (UGIKG) 
1 ,I ,I ,P-Tetrachloroethane 

11 .I .I -Trichloroethane 

j 1 ,l ,2-Trichloroethane I 0.231 Uj 0.221 LJI 1.21 UI II li 0~79 IJj n7Al III n 73 /Lie- im I 

1 ,I ,2,2-Tetrachloroethane 

1,i -Dichloroethene 
11 ,I -Dichloropropene I 0.281 LJ\ 0.261 IJ-- 4.41 -u1 41 ul 3.41 UI ..- 

nsnl II\ n7sl II/ 

j 1,2,4-Trichlorobenzene I 0.271 ‘JI 0.251 UI 4.41 UI 41 UI 3.41 lJ n.Z1l n7d II/ __- 0.261 LJ 59011 
k.2.4-Trimethvlbenzene 

h .2.3-Trichlorobenzene 
- I 

ninl ii1 
I ~I 

nlnl III 
I I 

AdI III 1 -, 
A/ III 

I -I 
?A/ III 

,-xt,t-- -,;I ;, I - 
“.L7 ” 

0.29 u i I 0.24- 

j 1,2-Dibromo-3-chloropropane 
J1,P-Dibromoethane 

’ -.--I -: _.-- 
O.St-6 

michlorobenzene --InI- II/ 
/ 1 

nm III AAl II/ 
id’ ,-,,---.;-;;I 

I III 

J 3.8 ilzsl J 3.8 

1,2-Dichloroethane 
j 1,2-Dichloropropane 
k%5-Trimethvlbenzene 

I 0.191 UI 0.181 U/ 3.11 ~LJI 2.817 2.IirU-1 0.741 III n 71 III A701 I 

t- n97i II/ 
I 

n7il III 
p,.-/i+. --iI ,I’ .*I ,-,I 

nsal II/ 
-.-.I -1 _ .,;I ,-,I 

j1,3-Dichloropropane I 0.291 LJ 0.271 Uj 4.41 ul 41 UI 3.41 ul 
- 

n.Gi III wl III 
..~ 

n78l III 5Cml I II ?A 

j2-Butanone 
2-Chlorotoluene 

IPHexanone I 

I 0.331 ul 0.31 I UI 23j / 81 U/ 

14Chlorotoluene 
14-Methvl-2-Pentanone 

I 0.31 LJ 0.281 Uj 4.41 UI 41 ui-mu/ 0.3sl III n3II IJ/ nEGi I 
” - - - ““” Jl 3.81 

Bromochloromethane 
t 

___- 
Bromodichioromeihane 

k%bon Disulfide 
Carbon Tetrachloride 

I _.“” ” “.“” - “.“” ” ” I “.“I v Y.V.2 v lC”” ” 
0.391 UI 0.371 u/ 0.891 -U/ 0.81 u/ 0.41 I UI 0.381 UI 1201 L-1 0:7: 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 1 of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

I 
Semivolatile Organic Analysis (UGIKG) 

1,2,4-Trichlorobenzene ___.-__ -. 
1,2Dichlorobenzene 
1 ,BDiphenylhydrazine 
1,3-Dichlorobenzene 

- 150 u 71 u 570 u 570 UJ 620 u 76 U 71 u 72 U 560 U 620 .~-_ -___ 
140 u 69 UJ 570 --u 570 UJ 620 U 73 u 69 U 70 u 560 U 620 

-. 
-_- 

130 u 64 U 570 i- 570 UJ 620 U 67 U 64 U 64 c 560 U 620 
u- - 

~._. 
--- 150 71 u 570 u 570 UJ 620 U 76 U 71 u 72 U 560 U 620 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; Fi - Rejected; NA - Not Analyzed 2of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S- DA-S- 

/ / ._..- .-..- .-..- 

1,4-Dichlorobenzene 160 U 76 
U/ Uj 

570 
ii u/ 

570 UJ 620 U 81 U 76 U 77 u 560 U 
2,2’-oxybis(1 -Chloropropane) 

620 .~____ 
120 u 60 570 570 UJ 630 LJ 64 II 60 U 61 u 560 U 620 

124-Dimethvlohenol 

12.6-Dichloroohenol 
(2,6-Dinitrotoiuene -- 

P-Chloronaphthalene 
2Chlorophenol 

7401 LJI 641 III 

(2-Methvlnaphthalene 

@Nitroaniline 

(9-Methylphenol -_ --t-1400(UI u/- 

j4-Bromoohenvl-ohenvlether 
> . 

kChloro:3-methylphknol 
h-Chloroaniline I 

/ I 

44nl II/ 
I ( 

71 n I- 1 I.1 I 
I / 

67nl I I_iI 

14-Chloroohenvl-ohenvlether - ~7 -1401 I 4-Nitroaniline _ 
4-Nitrophenol 

J 70 
U 190 
U 240 

I Acenaphthene 
Acenaohthvlene 

I 
I -I I --1 

~Benzoiaianthracene --I 72nnl I 
-~ 

Rinl I 

(Benzoopyrenee -+$-+----gq-+ 

6201 Benzo(b)fluoranthene I---- t 

1700/ 416 J 270 -iJ t.m, __ _-_ ..- - ‘-- - .-- 
I Benzo(a.h.i)aervlene --.___ 

-. 
.w. ,I, , 13001 

~- -- __- 
290 J 570 u 5701 UJ 620 lj 120 u 120 u 120 u/ 560 U/ 620 ___ 
450 J 290 J 5701 UJ 62% ii- 80 u 76 U 77 UJ 560) l-1 620 lBenzo(k)fluoranthene 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected: NA - Not Analyzed 3of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

ISample Location 

I QC Identifier INone 1 /None 1 /None 1 ifbne 1 /None 1 INone 1 INone 1 INone 1 (None 1 l~one 1 
Benzoic acid 

I I I I I , / I I I / I I~- I I-- 
._.._ 

4701 UI 2301 U/ 57001 ul 5700 I LJ.1 I 67nn/ III 74ol 11.11 7m I 1 1. i I 7m I I.11 wnnl III Kx-ln 

Bis(2Chloroethyl)ether 

jButylbenzylphthalate 

jDibenzo(a,h)anthracene 
(Dibenzofuran 
lDiethvlohthalate t 

/ I 
ial- III - 

, 1 
cv III r;7n/ III 

I- 2. 

IFluoranthene 
I Fluorene 

I  .  

Dimethylphthalate 

IHexachlorobenzene 
(Hexachlorobutadiene 
Hexachloroethane 

hndeno(l.2.3-cdkwrene I i7nnl _iI 7fvl _lI annl II/ 
,,,I *-. ,,,I ,I .:-I -1 

1cnl III 
I ..I ,a, 
j lsophorone 
Naphthalene 

kkrobenzene 

1601 U 

I 7int II/ ,nnhk 

c;;n’ 

I 

lIi--- -. , __, --- 

r;7n/ 1111 
__- 

Rwl 

IN-nitrosodimethvlamine 

IN-nitrosopyrrolidine 

IPyrene 

jPesticide/PCBAnalysis (UG/KG) 

i 

I 1 

--- -- --- 

K7nl II 11 .z, .A WV, wn “L” u - 120 J 71 u 72 U 560 u 620 
I I I I 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Aldrin -- 

L”..J ” BY.8 ” 

9.64 U 0.909 UJ 92. u 8.99 UJ 4.94 --___ 
19.3 u 1.82 -UJ 184 u 8.99 UJ 4.94 --. 

UJ 6.02 U 0.568 UJ 57.5 u 4.49 UJ 2.47 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 4of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

alpha-BHC 
alpha-Chlordane __-- 
Aroclor-I 016 
Aroclor-1016/1242 

11.8 UJ 5.68 UJ 2.27 UJ 2.27 UJ 2.47 UJ 6.02 U 0.568 UJ 57.5 u 4.49 UJ 2.47 ___- 
14.1 UJ 6.82 UJ 2.27 UJ 2.27 UJ 2.47 %J 7.23 -U 0.682 UJ 69 U 4.49 UJ 2.47 ~- __. 

- -- 
-___- 

22.9 u 22.2 u 56.8 UJ 56.8 UJ 61.7 UJ 23.5 U 22.2 UJ 22.4 U 56.2 UJ 61.7 

Aroclor-I 254 

(Aroclor-1268 

jDieldrin I 16.51 U/ 7.951 111 4.54! UJI 4.541 UJI 4.941 UJI 8.431 ul ~- 0.79;51J / ~~~- 80 

1 Endosulfan Sulfate I 25.91 ul 12.51 ul 4.541 UJ/ 4.541 UJI 4.941 UJI 13.21 UT 1.251JI 1: 

(Endrin Ketone I 21.21 UJ/ IO.21 UJI 4.541 UJI 4.541 UJ/ 4.941 UJI 10.8l UI 1.021 

IHeptachlor I 14.1 I ul 6.821 U/ 2.271 UJI 2.271 UJI 2.471 UJI 7.231 lJ OiSZKl I f 

ethoxychlor 
Toxaphene 

__- 

TAL Metal Analysis (MGIKG) 
Aluminum 

108 U 52.3 U 22.7 UJ 22.7 UJ 24.7 UJ 55.4 u 5.23 UJ 5:. - ,._ -_ __-- 
- 

~__ 
950 u 459 u 56.8 UJ 56.8 UJ 61.7 UJ 487 U 45.9 J.- 4640 t 112 UJ 61.7 

__.__~ ___.. 
6500 6200 7200 8700 7600 5800 5300 5200 9500 9500 -__ -_ 

i’ 
- 
-- 

..- 
- 0.26 0.39 ~- 

21.0 J 31 .o ~._______ 
9.4 11.0 

0.24 0.40 
-0.018 U 0.018 

2700 J 790 
11.0 J 10.0 

- 
0.60 - 
32.0 - 
12.0 

U 

L U 

J 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 5of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

I 1 DA-S- 1 DA-S- 1 

Interval 8.0-10.0 14.0-16.0. 1 .o-2.0 5.5-7.5 8.0-9.0 - 1 .o-2.0 3.0-4.0 5.5-6.5 1 .o-2.0 3.0-4.0 __._______ 

QC identifier 
a-.1-11 I~Ooall None None None None None None None None None None 

-1, -- ---7-I ^^ ._ _ 

.- 

- 
15ooI I 20001 I 

8.81 / 
26001 Jl 31001 

7.61 1 
J/ - 27001 

22.01 1 
JI 9201 t 

1 Manganese 

I 0.531 I 0.591 / 0.571 I 0.531 I 0.681 I 0.551 UI 0.391 IJ 0.961 / 0.391 U( 0.1 

ivanadium 
/ ;& _, ;;‘.;, -/ ;;;, -/ 

_.." ., Wk." " Y"." Y 
Total Petroleum Hydrocarbon Analysis 
(UGIKG) 

” . 
Miscellaneous Analysis (%) 

TOTAL SOLIDS 

I 
a v “k”“” ” ““““” Y “l”“” .___I 62000 

l”“” ” ““V ” I”” ” ,.a”5 ._ 
--__ 

J 730 J 1300 u 970 u 1100 u 43000 1800 

- 
- 85.0 88.0 88.0 88.0 81 .O 83.0 88.0 87.0 89.0 81 .O 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 6of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S-SBO3 DA-S-SB04 DA-S-S504 DA-S-%04- DA-S-SB- DA-S-SBO5 DA-S-St305 DA-S-S605 D&$SBO6 

Sample Number 0607-O-I 0102-01 2535-01 091 O-01 DUP06-01 0102-01 0203-01 0304-01 0515-01 ____- __--- .-____ 
- - Sample Location SB03 5804 SB04 SBO4 SB04 s505 SB05 ski05 SBOF- ~- __- 

-. 
.-. ~. __- 

- Date Sampled 8/l 912003 8/l 812003 8/l 812003 8/l 812003 8/l 812003 8/l 912003 8/l 912003 8/l 912003 8/i 812003 ~.. -- 
Interval 6.0-7.0 

_. 
1 .o-2.0 2.5-3.5 i%O-10.0 9.0-ib.0 1 .o-2.0 2.0-3.0 3.0-4.0 0.5-i .5 ___. 

- 
-. 

Field Dup. Field Dup. 
DA-S-SBO4- DA-S-SBO4- 

QC Identifier None None None 091 O-01 091 O-01 None None None None 

Volatile Organic Analysis (UG/KG) 

11 ,I ,2,2-Tetrachloroethane I ul 0.781 U\ 0.21 ul 6101 U/ 611 U/ 681 ul 0.761 U/ -~ -0.68/ lJ\ 0.71) 0.16 U 
1 ,1,2-Trichloroethane U 1.2 u 0.22 u 330 u 33 u 37 u 1.1 u 1 u 1.1 u 0.17 u -.-__ 
1 ,I -Dichloroethane U 1.2 u 0.32 U 390 u 39 u 44 u i.1 u 1 u 1.1 u 0.25 u - -__ 
1 ,l-Dichloroethene .- U 0.78 U 0.4 u 780- U 78 U 87 U 0.76 U 0.68 u 0.71 u 0.31 u -___ 
I,1 -Dichloropropene U 3.9 u 0.26 U 700- u 71 u 78 U 3.8 U 3.4 u 3.5 u -0.2 u 

u- 
-__-~ 

1,2,3-Trichlorobenzene U 3.9 0.18 U 790 u 80 Us 88 u 3.8 U 3.4 u- 3.5 u 0.14 u 
iJ -lJ - 

-__ 
1,2,3-Trichloropropane U 7.8 U 0.22 u 470 47 52 U 7.6 U 6.8 u 7.1 u 0.17 u 
1,2,4-Trichlorobenzene U 3.9 u 0.25 U 570 u 58 U 3.8 U 3.4 u 3.5 u 0.19 U 

- 1,2,4-Trimethyibenzene U 3.9 u 0.24 U 17000 140 u 3.8 U 3.4 u -3.5 u 0.197 __.. -. 
II,2-Dibromo-3-chloropropane I UI 3.91 ul 0.361 U/ 33001 ul 3301 ul 3601 Ui 3.81 U/ -~ 3.4( ul 3.5(ul 
1,2-Dibromoethane 
1 ,P-Dichlorobenzene 

11 ,P-Dichloroethane I ul 0.781 U\ 0.181 Ul 2901 ul 291 ul 321 U/ 0.761 U\ 0.681 ul - 0.7ijuI 0.14( 

11,3-Dichlorobenzene 
1,3-Dichloropropane 
1 ,CDichlorobenzene 

I UI 3.91 ul 0.181 U/ 4101 ul 411 ul 461 lJ\ 3.81 U1 3.4lL ul 3.51 ul 0.141 -G 

12,2-Dichloropropane I ul 3.91 ul 0.311 ul 13001 ul 1301 ul 1401 ul 3.81 lJ\ - 3.4r ul 

(2-Hexanone I ul 7.81 Ui 0.241 Ul 37001 ul 3801 Ui 4201 ul 7.6 ur 6.81 ul 
4-Chlorotoluene 

t 4-Methyl-2-Pentanone 
IAcetone 911 JI 31001 ul 3101 ul 3401 ul 7.61 ul 331 Ji 1401 Jl 41 u L----- 

~~ .- 

__- 
U 0.78 U 0.22 u 610-U 0.71 u 0.17 u 
U 3.9 u 0.28 U 310 iJ 3.5 u 0.22 u 

- U 3.9 u 0.19 u 400 u 3.5 u 0.15 1J 
- U 0.78 U 0.27 U 500 u 0.71 u 0.21 u 

-. U 3.1 u 0.2 u 2300 U 2.8 U 0.15 u 
U 1.6. U 1.1 u 740 u 1.4 u 0.88 u- 
U 2.4 J 0.33 u 570 u 0.93 J 0.26 -U -- 
U 0.78 U 0.37 u 780 U 0.71 u 0.28 II 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 7of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
Sample Location 
Date Sampled 
InterGl 

I QC Identifier 

IChloromethane ‘7 ii ?O 

lDibromochloromethane 

lEthylbenzene 
j Hexachlorobutadiene 
llsopropylbenzene 

jsec-Butylbenzene -1/-G 

ten-Butylbenzene ----------i-II 
ITetrachloroethene 

krans-1,2-Dichloroethene 

krichloroethene- 

Vinyl Chloride 
___ ..- 

UI I.61 tJ’ 03.J v, DO”, “/ 
I I 1 , I / I i 

Semivolatile Organic Analysis (UGIKG) 

1,2,4-Trichlorobenzene U -__. 
i,2-Dichlorobenzene U 
1,2Diphenylhydrazine U 
1 ,&Dichlorobenzene _.__~~__ 

U 

600 u 69 UJ 72 U 78 U 76 U 600 ~-U 2700 U 560 -U -__..-- 3000 u 76--U 70 u 67 UJ 
70 u 

..- 
73 u 2700 U 560 U __-- 3000 u 67 U 600.-U 61 UJ 

64 U 70.. u 
- -- 

67 U 2700 U 560 U 3000 u 
78 

62 
600 U 

-~-- U 
69 UJ 72 U u 76 U 2700 U 560 U- 3000 u 70 u 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 8of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S-SB03 DA-S-S!304 DA-S-SB04 DA-S-SB04- DA-S-SB- DA-S-SD05 DA-S-St305 DA-S-SE05 DA-S-SBO6 
Sample Number 0607-01 0102-01 2535-01 0910-01 DUP06-01 0102-01 0203-01 0304-01 0515-01 .~ 
Samole Location 53303 --- SRO4 SRn4 SRll4 SRl-tA 1 CRi-Pi SRI-l5 .SRfK .!axlG 

IQC Identifier / INone 1 /None 1 INone 1 ~0910-01 I ~0910-01 I INone 1 INone I INone 1 /None I 

1 ,CDichlorobenzene 
2,2’-oxybis(l-Chloropropane) 

!2.4-Dimethvlohenol 
I ~/ 
I III ionnl III 

I -, 

47nl II/-- 
/ -, -I 

wm 1 1.11 <7nl III &nl III 

12,4-Dinitrotoluene 
.__ 

1uI 7i0i ui --TEKLit 
*:““’ -i 

Y”” -1 
24001 U 1401 UJI 

mohenol 1-d 
/ I , I 

-’ -i 

_-__ - -. 

i3nnl III i7nI i 1.11 IAnI II i7nl II/ kmnl ill -I in; 

12-Methvlnaphthalene - 

._“” - .L” -1 I-r” v I”” ” 

- u 

izy 

600 U 76 UJ 80 U 87 iJ 84 
- U 710 u 62 UJ 65 U 71 u 68 

U Jizf FT 
u 

U 710 Ul 1301 UJI 1301 ul 1401 ul 1401 ul 32001 Ul 6701 Ui 36001 ul 130( 
-1-u I 9x 

U ;;I: : -~~z~~~~~~~~l~ 

U 600 UI 1401 UJt 1501 ul 
-160/ 

1601 UI 
1801 

1501 UI 
1701 

27001 UI 5601 tJ 30001 UI , -, i40ri _ 
U 2400 U 1601 UJI wr$-e 12000~ 160-U 

UJ 6000 UJ 98 l%J / 3,3’-Dichlorobenzidine -_ __ looir- 1101 UJI 110/ LJJ 
_- 

27tfd-ti-lr;finol) 30000( Qfi 
13+4-Methvlohenols 

h-Dinitro-2-methvlohenol ill I , 

7dnnl III 
I I ;;;I l-l1 :1:-I -1 

iinnnl iI/ 

14-Bromophenvl-phenvlether 

l4-Chlorophenvl-phenvlether - 7 ul mr 

IAcenaphthene 

IBenzo(a.h.i)oervlene ,,nit 
_.---. 

i7nl III i?nl II/ 
__- 

17nl III 

IBenzo(k)fluoranthene 
I .“. .,a , .#.. Iv ._” - II” w .L” 1 L,“” ” ,,J U 

II u/ 1301 J/ 771 UI 
,__ 

831 UI 801 
30001 

U/ 27001 t.1 5601 
u( 

U/ 30001 UI -- 120( 1601 J 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed Qof48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
ISample Location 

DA-S-St303 DA-S-SE304 DA-S-SB04 DA-S-SBO4- DA-S-SB- DA-S-S605 DA-S-SBOS DA-s-SBOS DA-S-S606 
0607-01 0102-01 2535-01 091 O-01 DUPO6-01 0102-01 0203-01 0304-01 0515-01 

I ISBOS / 1SB04 
~- . __- 

I I None None None None 

U 600 LJ 

,;,+ ,, ;,--& ,,--- ,;,I ; 

--i-u1 6001 111 

Benzoic acid 
Benzyl Alcohol 
Bis(2-Chloroethoxy)methane 

lButylbenzylphthalate 

IDibenzo(a,h)anthracene __. 
Dibenzofuran 

- Diethylphthalate 
Dimethylphthalate 
Di-n-Butylphthalate 

/%-r-octylphthalate 
IFluoranthene 

7 ul 146 - 
-__. 

u 

600 
--- 

U UJ 140 u 160 U 150 u 2700 U 560- U 3000 u 140 u 
600 U 120 UJ 120 u 130 u 130 u 2700 U 560 c 3000 u 120 u 

4- 

(Hexachlorobenzene A- 
iHexachlorobutadiene 
Hexachloroethane 

Ilndeno(l.2.3-cdkwrene I ,,. ,., 
1 lsophorone 
lti3GmGG 

IN-nitrosodimethvlamine 6nno 

IN-Nitroso-diohenvlamine 
IN-nitrosopyrrolidine 

IPyrene 
.-- _ 

1 II/ 2dnl .I 
__. .-- - 

731 III -7RI III 

. - 
--UJ 119 UJ- 

, 
lP71 

I 
4,4’-DDD 111 1as;l III 

_- , 
919 

1 I 
III 9 nE. ri I I I 

I I 
s4ll IIll 

4,4-DDE UJ 119 UJ 8..- _ 
4,4’-DDT UJ 119 UJ 17.6 U ._. ., -/ 

--- - ‘.’ 
__. 

Aldrin - 
__ 

UJ 59.5 UJ 5.49 u 5.75) UJ 0.6251 lJ1 0.6( 32 UJ 108 UJ 2.25 UJ - 122 UJ 55.6 U 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected: NA - Not Analyzed lOof 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

IAroclor-1016 1 UJI 59.51 UJI 21.41 U/ 22.41 U/ 24.41 UI 23.51 UJ/ 53:8?kjJ -6.2/-/ xki 1 

/ 
alpha-BHC 5.49 u 5.751 u( 0.625 U 0.602 UJ 108 UJ 2.25 UJ 122 UJ 55.6 U - 

6.59 U 

54.9 U 
21.4 U 

(Aroclor-1232 59.51 UJI 21.41 U/ 22.41 UI 24.41 UI 23.5 UJt 53.81 UJI 56.21 UJI 305 I-c 

Aroclor-1248 c_UJ/ 59.51 : I--- 21.41 : j 
22.41 

%I 
24.41 U/ 

- 
UJ U 23.51 

~-. 
UJ ..~. 53.81 UJ/ 

-I.yJ~!E-~;.41 Ul 22.41 “I 24.41 UI 23.51 UJ/ 53.81 UJI 56.21 UT 305/ 

14.91 UI I ;:I 2f.51 LJ 14.31 U1 I.621 Ui I.571 UJI 1081 UJI 2.251 UJI 1221 UJ 

- 
Endosulfan Sulfate 

Endrin Aldehyde 
Endrin Ketone - 

/ UJI 119 UJI 14.31 UI 14.9 U 
/ UJ/ -119 UJI 9.891 U] 10.3 u 

(gamma-BHC I UJI 59.5 1 UJ I 5.491 UI 5.751 ul 0.6251 UI 0.6021 UJI 1081 tii 2.251 UJ/m 

IHeptachlor Epoxide / UJI 59.51 UJ t 5.491 U1 5.751 UI 0.6251 tJ 0.6021 UJ/ 1081 UJ/ 2.25 uxir 

gamma-Chlordane 
Heptachlor 

I oxapnene 
TAL Metal Analysis (MGIKG) 
Aluminum 

UJ 1490 UJ 444 u 464 U 50.5 u 48.7 UJ 2690 UJ 56.2 UJ 3050 UJ/ 44901 6 

I I --- .--___ 
- 9200 5200 5300 3900 3700 4300 12000 9200 

b-c-1 

jCaclmium I UI 0.0941 UI 0.0171 UJI 0.0181 UJ/ 0.0201 UJI 0.0191 UJI O.ossil o.om 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 11 of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Samole Number 
DA-S-S503 DA-S-SE04 D,A-S-S504 DA-S-S504- DA-S-SE- DA-S-S505 DA-S-S505 DA-S-S505 DA-S-S506 
0607-01 0102-01 7535-01 

(Sample Location 

Manganese ___. 
Mercury _.__. - 
Molvbdenum n?a 

Nickel 
Potassium 

Total Petroleum Hydrocarbon Analysis 
(UGIKG) 

Diesel Range Organics 
Gasoline Hange Organlcs 
Miscellaneous Analysis (%) 

U 22000 J 23000 J 300000 250000 370000 83000 56000 U 13000 230000 
58d J 19000 970 u 920000 41000 J 130000 J J 390 J 1400 J 740 u 

- 
__. I 

84.01 / - 
, I 

TOTALSOLIDS 91.01 1 - 
I I 

87.01 / 80.61 
I 

-1 
I / 

83.01 
L 

--I 
/ 

-89.0. 
/ 

93.01 / / 
, 

82.01 
1 I 
/ 90.01 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 12of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

N&C DISPOSAL SITE, NEWPORT, RI 

Sample Number 
Sample Location --.. 
Date Sampled 
Interval 

QC Identifier 

Volatile Organic Analysis (UGIKG) 

DA-S-S806 DA-S-S507 DA-S-S508 DA-S-S508- DA-S-MW- DA-S-TPOI’ DA-S-TPOI DA-S-TPOI DA-S-TP02, 
2535-01 0102-01 0102-01 0607-01 DUPO7-01 0001-01 0304-01 0607-01 0001-01 -__ _ 
S506 St307 - S508 S508 S508 TPOI TPOl TP61 TP02 -___ 

-- - a/18/2003 8/18/2003 &II 912003 8/l 912003 8/I 912003 811 II2003 8/l 112003 6/11/2003 8/13/2003 .--- 
- 2.5-3.5 1.0-2.0 1.0-2.0 6.0-7.0 6.0-7.0 03-i .o 

______ 
3.0-4.0 6.0-7.0 0.0-l .o ___- .- 

Field Dup. Field Dup. 
DA-S-S508- DA-S-SBOEI- 

None None None 0607-01 0607-01 None None None None 

-- 
-- - 0.14 u 0.13 u 0.7 u 0.73 u 0.72 U 120 u-m 0.21 u 0.21 u 0.17 u 

- 
.~ .- 

0.28 u 0.26 U 0.7 u 0.73 u 0.72 U 99 U 0.42 U 0.44 u 0.35 u --___ ~____ 
0.18 U 0.17 u 0.7 u 0.73 u 0.72 U 120 u 0.28 U 0.28 U 0.23 u -__- 

u-- 
.~__-. 

0.2 u 0.19 u 1 u 1.1 1.1 u 64 U 0.3 u 0.31 u o.r% l-i ~....____ 

- 

--- 0.3 u 0.28 U 1 u 1.1 u 1.1 u 75 u 0.45 -U 0.46 U 0.37 -u 
--- -- 0.36 U 0.34 u 0.7 u 0.73 u 0.72 U .-I50 u 0.55 u 0.56 U 0.46 U -___ -~ 

1 ,I -Dichloropropene 0.24 U il.23 li 3.5 u 3.6 U 3.6 u 140 u 0.37 u 0.38 U 4 0.3 u 
zene -I-- 0.161 U1 0.15/T? 3.51 ul n satif n.751 Ill n3lViii 

tzene 1,2,CTrimethylber 
1,2-Dibromo-3-chloropropane 

,t&ibromoethane 
I - 

-10.221-u I 0.211 UI 3.dT 3.61 111 siz 16OOl I 
___. 

0341 ul n.351 LJ/ 
-__-_ 

n3R/ 

Iichlorobenzene 
II,2-Dichloroethane - 
1,2-Dichloropropane 

0.191 u/ 0.181-U/ - 3.51 LJ/ 
0.171 ul 0.161 Uj 0.71 UI 

I I I I I -1 

0.161 U/ 0.15/-Ui 2.41 Uj 0.24t-ui 0.251 U/ 
k%%methvlbenzene -I 0.191 UI n.iG ul 3.5 ul 3.61 LJ 860 .II n Xk? n3l II/ n 74 Ihil _.._ - _.- _ 

0.161 tJ 0.16/ UI 
0.241 Uj 0.231 Ui 

)ichlorobenzene 0.131 UI 3.61 U/ -t 3.61 U/ 
0.271 Uj 36 Uj - 2,2-Dichloropropane 3.61 Uj 

I-- 0.31 ul 71 ul 1.21.. JI 
.___- 

7.21 ul 1101 LJ/ 0.461 1~7 n-471 III I -1 I I / -1 L -1 ..- - -.-- - _..- - --.. - I - 
0.341 u/ 0.321 i-1 0.7) u/ 0.731 u/ 0.721 Uj 1501 u/ 0.51[ u1 0.521 U/ 0:4;1 U 

Carbon Disulfide 
Carbon Tetrachloride 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 13of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 14Of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

t h.0-2.0 i 7657.0 / 16.0-7.0 / /O.O-1.0 -i 13.0-4.0.~16.0-7.0 1 /O.O-1.0 H 

IQC Identifier 

1,4-Dichlorobenzene 
2,2’-oxybis(1 Chloroprooane) 

I IDA-S-SB0b I IDA-~-sBo~- I I 

12,4-Dinitro;oluene 
-i-w,- “-1 -1 -----;I ;, 

691 UI 
2,6-Dichlorophenol 
2.6-Dinitrotoluene 

- 

P-Chloronaphthalene 

None None None 0607-01 0607-01 None None None None 

77 u 77 u 570 u 570 u 570 u 94 u 79 u 78 U 76 U 
61 -U --u - 61 570 u 575 11 570 iJ -- 74 u 62 U 62 U 60-U 

2-Methylnaphthalene 

3,3’-Dichlorobenzidine I--- %iitiGt 
/%%lethylphenols -__.. 

690 U 680 u 690 U 
100 u 570 u 570 u 
120 u 2300 U 2300r U 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
Sample Location 

DA-S-S506 DA-S-SB07 DA-S-%08 DA-S-SBO& CA-S-MW- DA-SIP01 DA-S-TPOi’ DA-S-TPOI’ DA-S-TP02 
2535-01 0102-01 0102-01 0607-01 DUP07-01 0001-01 0304-01 0607-01 0001-01 

~--~~.- 

IBis(2-Chloroethoxy)methane ---I 801 UI 801 UJI 5701 Ul 5701 ui 

lButylbenzylphthalate 

IDibenzo(a,h)anthracene 7 i40i ui 5701 ul 5701 u/ 5701 ii/ 

___- 
Dimethylphthalate 
Di-n-Butylphthalate 

;;i ii _ 570i ul 570i UI 570~~ 

- - . . - - . -  - _ . I  

Benzyl Alcohol 

Bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 

nexacnrorooenzene 
Hexachlorobutadiene 

541 UJ 541 UI 
1001 ul 1001 UI 11001 u i --WUI 

lrnaeno(i ,;?,v-cqpyrene I 1601 lJ 1601 Uj 

lrvnrooenzene 

~~~~~~~~ ;yE--;--- yj$- i :G : N-Nitroso-di-n-propylamine 

.-__ 
‘00 u 2300 U 2300 U 

rw+‘x”iii ii “ii/ ii 2z80i Ji --57Oi t-1 5701 ul 
IPhenol __ 1101 ul llO/ UJ/ 8001 U 

2800’ 1600 --~--~liOO’ 2200’ 

i ---GUI 
.___-. 

5701 
8001 U( 130 u 110 u u -.___- 

6 570 u 1800 1600 2800 110 3400 100 

IPesticidelPCB Analysis (UG/KG) 
4,4’-DDD 

-= 
4.61 UJ 

-__ 
- -- 1.95 UJ 1.95 UJ 22.7 UJ 4.6 UJ 94.4 -v 80 U -79.1 u 19.1 u 

4,4’-DDE 
_-~ 

__-- 
4,4’-DDT 
l7-iiZi 

__- 
.I 0.575 I UJ I 21 UJj 27.81 UJ 23.51 UI 23.21 U/ 5.621 UI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 16 of 48 
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APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

I / , / / , 

Cobalt ll.O( / 14.01 ( 8.61 I 13.01 I 13.01 I 17.01 Ji 12.01 Jl 13.01 Jl 16.01 -- 
Copper 
Iron 
Lead 

- 0.0121 0.012 0.0107 J 0.00827 U 
-- 0.36 U 0.84 

-____- 

0.111 UI 0.111 u(- 0.111 ul 
I I 

0 IAl ,l.li% 131 Il.11 

--._ _ .-.- - “I.” L 
Total Petroleum Hydrocarbon Analysis 
(UGIKG) -- 
Diesel Range Organics - 

-___ 
57000 u 57000 u 32000 J 57000 u 57000 u 63000 J 190000 110000 59000 

B?ganics 580 U 4900- u 5500 J 470 J 570 7 27000 1800 J 810 J 470 b 
Miscellaneous Analysis (%) 

TOTAL SOLIDS -- - -- 87.0 87.0 NA NA 87.0 72.6- 85.0 a6.0 89.0 

- 

I 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 18of48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

I n*.S--rTPfl7- I I DA-S-wno- I In/w-TP- I I DA-S-TP02I I DA-S-TP051 I DAWPO5I IDA-S-TP05 I I DA-S-TP- I 1 DA-S-TPO61 I 
Sample Number I Sample Location 
Date Sampled 
Interval 

I QC Identifier 

eld Dup. 
A-S-TP02- 

Field Dup. -~ -- Field Dup. 
DA-S-TPO& DA-S-TPOS- 

13 .l -Dichloroethane -- 

0.18 U 
i;3,5Trimethylbenzene 
1,3-Dichlorobenzene 

IIr&Epane 

-___-- 
4Chlorotoluene 
4-Methyl-2-Pentanone 

~. - 
13000 ~.. i-3 48000 - 
9600 --1--B .--- 

5601 Ui 

--__ 
- U 830 U 110 u 

U 3100 u 410 u-- 
U 610 U 80 -- U 

jBromochloromethane 
t Bromodichioromeihane 
I Bromoform .--I- 

0.26 U - 0.22 
0.23 U 0.19 
0.34 u 0.28 --- 
0.19 xq 0.16 ..~___ 
0.39 U 0.33 
0.39 U 0.33 
0.35 u 0.29 - 
0.3 u 0.26 _ -__- 

0.35 u 0.3 
0.51 u 0.44 

6.4 U 5.4 
0.28 U 0.23 
n35 II n9 

I I I 
_.-. 

Ul 0.211 Ui 0.381 U/ 0:2;1 Ul Tzeil -__- 
U 0.18 U 0.33 u 0.18 U 0.24 U 

0.49 - 
.__- 

U 0.27 U u 0.27 U 0.36 U 
-q 

-- 
- 0.15 u 0.27 U 0.15 -u 0.2 u 

-. 
-__ 

u 0.32 U 0.57 u 0.32 U 0.42 U 

Bromomethane 
Carbon Disux-. 
Carbon Tetrachloride 

12000 u 740 u 98 U 1.4 u - - 
‘.. - 

-__ 
8900. 

i 
-- U 570 u 75 u 0.42 U 0.35 u -___i- 0.34 u 0.6 U 0.33 u 0.45 u -__- 

- 12000 u 780 U 100 u 0.46 U 0.39 U 0.38 U 0.67 U 0.37 u 0.5 u 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed lQof48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

BA-S-TP07- DA-S-TP117- F-IA-S.TP. DA-S-TPO5- 
0910-01 

DA-S-TP- 
DUPOI-01 

DA-S-TPO6 
0001-01 

I QC Identifier None 

Chlorobenzene 
Chloroethane 

I ._._ 

10000 u 
~GiGiU 740 u 98 U 0.28 U 

k&l .3-DichloroorooK- 
IDibromochloromethane 
Dibromomethane 

Hexachlorobutadiene 
lsooroovlbenzene 

kkhvlene Chloride ---I i 
/ -, -1 _.-- 

lmn .I inn1 I i.11 RQ/ II/ FQi Ill- 

In-Butylbenzene 

jp-lsopropyltoluene 

jtert-Butylbenzene 

Itrans-1.3-Dichloroorooene 

Vinyl ChloEK- 
/ / I I I I , 

0.541 Ul 
_.-. - _._- - -..- - 

88001 u1- 560) UI 741 u/ 0.461 t-1 0.441 lJ 0.781 U/ 
-__-. 

0.441 UJ 0.581 1 

I I I I I I I I I I I I I I I I 
‘Semivolatile Organic Analysis (UGIKG) ___. 
1,2,4-Trichlorobenzene 63000 -- U 1400 u 1800 U 70 UJ 71 u 70 u 80 U 80 U 75 1 

1,2-Dichlorobenzene 61000 U 1400 u 1700 u 68 UJ 69 U 68- u 78 .--~~__-- U 78 U 72 1 ___- 
1 ,P-Diphenylhydrazine UJ 

.__. 
- 56000 U 1300 u 1600 U 63 64 U 63 U 72U 72 U 66 1 --____. 

-- 1,3-Dichlorobenzene 
.___- 

63000 U 1400- u 1800 U 70 ui.l 71 u 70 u 80 U 80 U 75 1 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 20 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

lmethylphenol 

t- 

. 
4-Bromophenyl-phenylether __-__ 
4-Chloro-3-methvlohenol 

-o/ UI 1101 LJJt 
.___ 

1301 ul 1 xi /hr--ia-T 

(4-Chlorophenyl-phenylether I 620001 tJ 14001 ul 18001 U/ 691 UJI 701 UI 691 U/ 791 ul 791 UI 731 u .- 
190 UJ 190- 
230 UJ 240 - 
160 J 66 

-- 85 UJ 86 
260 __- -_- J1 160 

3800 UJ 3900 

iJ 
u - 
U 

F 

U 
J 
U- 

-- 
190 u 
230 UJ 
65 U 

-r-Ii00 I I 200001 I 7501 J/ 590 I-l- -- 78 ul 881 III 
__.- 

17iir 

Benzo(b)fluoranthene 1200000 10000 J 13000 - J 
Benzo(g,h,i)perylene 800000 7600 J 9000 J 
Benzo(k)fluoranthene 1100000 930 J 13000 J 

T J 
J 

3701 J/ 3301 J/ 1201 ul 1301 ut- 1301 II/ 
-____~ 

17$x __ / 
5601 JI 4701 d--- 

I -1 

751 UI 
- 861 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 21 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
ISample Location 1TP02 1 1TP02 t 1TP02 / /TP02 t 

I QC Identifier None 
DA-S-TPO2- 
0203-01 

L 

Benzoic acid 200000 u 4600 UJ 5700 UJ 220 UJ 230 U 220 u 260 
Benzyl Alcohol 

.-~~ 
-- 160000 U 3800 UJ 4700 UJ 180 UJ 190 u 180- U 210 

Bis(2-Chloroethoxy)methane 
-__- 

70000 u 1600 U 2000 u 79 UJ 80 U 79 ii 90 ~__- _- 
Bis(2-Chloroethyl)ether 64000 -U 1400 u 1800 U 
bis(2-Ethylhexyl)phthalate 98000- -- U 2200 u -.- 2800 U 

lButylbenzylphthalate I 920001 ur 21ool ul 
----- _ -__. 

2600 U 100 UJ 100 u 100 u 120 
- 770000 5300 J 7400 J 

1500000 14000 18000 

FenZfGran -I- 62ibOO i i 24+-L 
3600 U jDibenzo(a,h)anthracene I 2100001 Jr 28Od lJ1 

U 260 U 
U 210 u 

llsophorone 
INanhthalene 

I 7ooool u/ 16001 U/ 20001 UI 781 
I I 

UJ 
I onnnnnl I 400 J 4600 J 180 J 

I -, -150 u 2600 U 100 UJ - 

Pesticide/PC6 Analysis (UGIKG) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Aldrin 

1- 

- 45 u 193 u 20.4 U 10.1 u 38.6 U 1.01 UJ 8.72 UJ 8.72 UJ 20.2. u 
2113 U- - 95 u 90.9 u 43.2 U 18.2 U 2.13 UJ 4.1 UJ 4.1 UJ 9.52 u ____ 

55 u 182 U 25 U 12.4 U 36.4 U 1.24 UJ 8.2 UJ 8.2 UJ --I9 UJ -.~__ 
30 u 56.8 U 

_~.__ 
- 13.6 U 6.74 U 11.4 u 0.674 UJ 2.56 UJ 2.56 UJ 5.95 u 

/ 3600000 29000 

I I 

N-nitrosodimethylamine 
N-Nitroso-di-n-oronvlamine 

J 600001 UI 14001 l.1 
54nnnI 111 imnl III 

N-Nitroso-diphenylamine 
850001 lJ 19001 ul 2400 1 

4401 ul 
-- - 

4401 VI 
I 

&I Ul 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 22 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

(Sample Number 
DA-S-TPOP 
0102-01 

DA-S-TP02- 
0203-01 

DA-S-TP- I DA-S-TPO? DA-S-TP05, CA-§-T-P% DA-SIP05 DA-S-TP- DA-S-TPO6. 

S-TPOB / 1 I I I I / /DA-S-TPOS- I IDA-S-TPO~- I I I 
I I ---- I I ---3-01 None None None 091 O-01 091 O-01 None 

351 l.1 56.81 U/ 15.9 U 7.86 U 11.4 u 0.786 UJ 2.56 UJ 2.56 UJ 5.95 1 __- 
U 13.6 U -0.562 

.-- 
UJ 3.08 UJ 3.08 UJ 7.14 1 

Aroclor-1221 
-T Aroclor-I 232 

Aroclor-I 242 
Aroclor-I 248 

jAroclor-1254 I 3901 U/ 2221 UI ‘2221 ul 2191 ui 22.21 U.I/ 

- 
i!i!i I 55 u 148 U 25 U 12.4 U -29.5 U 1.24 UJ 6.67 UJ 6.67 UJ ._t_ _ --___ 

85 U 56.8 u 38.6 U 19.1 U 11.4 U --I.91 
-__--- 

UJ 2.56 UJ 2.56 UJ 5.95 1 -____ 
95 u 793 U 43.2 u 21.3 u 15.9 ?I--- - 2.13 UJ 3.59 UJ 3.59 UJ 8.33 1 -__- 

Endosulfan I 
___.. 

- 
__- 

25 U 56.8 U 11.4 u 5.62 U -11.4 ‘u 0.562 UJ 2.56 UJ 2.56 UJ 5.95 1 __- -___ 
- Endosulfan II 50 u 193 U 22.7 U 11.2 u 38.6 U 1.12 UJ 8.72 UJ 8.72 <J 20.2 1 

Endosulfan Sulfate 45 ii 
-__-.- 

l.bl -~ --- 125 u 20.4 U 10.1 u 25 U UJ 5.64 UJ 5.64 UJ 13.1 u, 
Endrin 

-~__ -~ ~.._ ---- 
9.52 I 

Endrin Aldehyde -~ 15.5 7 -__--- 
Endrin Ketone 

.~ -- 
10.7 U‘ 

gamma-BHC 5.95 I 
gamma-Chlordane 

.___-- 
5.95 1 

- Heptachlor 7.14 I 
Heptachlor Epoxide 5.95 1 ..___ 
Hexachlorobenzene 238 1 
Methoxychlor 71 R I I.1 31c Il.1 &AR II 

Toxaphene 
TAL Metal Analysis (MGIKG) 
Aluminum 

- 
IQOO- U 4590 --- u ““7 ” 76, 

- 37.0 J 8200 J 9400 J 9000 

.-. - -... - .-. - -... -- . ..“.” -., L...” vu “7.” “L 

!a4 Ill 4971 u- 9181 UI 42.71 UJI 2071 UJI ..__ 2071 UJI 481 u, 
I I / I I / 

j Arsenic 0.19rJi 2 
Antimony 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
i 
J 
J 
J 
I 
J 
J 
i 
I 
I 
J 
I 
I 
I 
I 
i 
I 

I 
! 

i 

1 

i 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 23 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
Sample Location 

Date Sampled Interval 

QC Identifier 

Cobalt 
Copper 

DA-S-TP02- DA-S-TP02- DA-S-TP- DA-S-T?02 DA-S-TPO5. DA-S-TPOS DA-S-TPOS- DA-S-TP- DA-S-TPO6 
0102-01 0203-01 DUP02-01 0506-01 0001-01 0607-01 091 O-01 DUPOl-01 0001-01 
TP02 

____--- 
TP02 TP02 TP02 TP05 TP05 -- TP05-- -- TP05 TP06 --. 

- 8/l 312003 8l1312003 8/l 312003 -__._ -- - 8/l 312003 8/l 1 I2003 8/l 1 I2003 811 l/2003 8/l 112003 8/i 312003 1 .o-2.0 
2.0-3.0 2.0-3.0 5.0-6.0 0.0-l .o 6.0-7.0 9.0-I 

--__ 
0.0 9.0-10.0 __- 0.0-i .o 

- 
- 

Field Dup. Field Dup. Field Dup. Field Dup. 
DA-S-TP02- DA-S-TPOP- DA-S-TPOS- DA-S-TP05- 

None 0203-01 0203-01 None None None 091 O-01 091 O-01 None 

0.36 15.0 18.0 17.0 9.2 J 19.0 J 18.0 
-- 

J 16.0 J 8.3 .___ 0.64 22.0 26.0 -- 76l-l .__ 74 ll 
31.0 28.0 25.0 

Silver 
Sodium 

IThallium 

I -.--- - . ,. 
Zinc 331 II 

Total Petroleum Hydrocarbon Analysis ] 

TOTAL SOLIDS 
1 I 

j NAI 
I L 

88.01 ) 
I I 

88.01 ) 
I I 

89.01 --/ I I 88.01 1 / 89.01-- , / I I 78.0) / -____ I - 78.0 ) 84.01 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 24 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number -- 
Sample Location __-. 
Date Sampled .~___ 
Interval -__ .-._ 

QC Identifier 

Vnlatils 

DA-S-TPO6 DA-S-TP06, DA-S-TP07 DA-S-TP07, DA-S-TP07, DA-S-TP08 DA-S-TPOB- DA-S-TP- DA-S-TPO8 DA-S-TPO9 
0304-01 091 O-01 0001-01 0304-01 091 O-01 0001-01 0304-01 DUP05-01 0708-01 0001-01 

TP07 
___- ___~ .- 

TP06 TP06 TP07 TP07 TP08 TP08 TP08 TP08 TP09 
-- 

.-___- 
-- 8/13/2003 8/l 312003 8/12/2003 8/l 212003 s/l 212003 8/l 5/2003 8/l 512003 8/l 512003 8/l 512003 8/l 412003 .__ ______ 

TKixFq 0.0-1.0 - 3.0-4.0 3.0-4.0 9.0-10.0 0.0-I .o 3.0-4.0 3.0-4.0 7.0-8.0 0.0-I .o -___ -~- ~ ___ 
Field Dup. Field Dup. 
DA-S-TPOB- DA-S-TP08- 

None None None None None None 0304-01 0304-01 None None 

0.2slUl 0.241 lJ 0.221 UI 0.31 u/ 0.221 UI 0.221 UI 0.291 ul 0.21 UI 0.281 

0.28rU/ 0.25/q 0.221 ul 0.31 ul 0.221 UI 0.221 ul 0.291 UI 0.21 ul 0.28 t 

-- 0.068 U 0.072 !J ___. 
0.21 u --, ~, / / 

u 0.25 U 0.22 u -0.2 -- 0.19 u -.__ 
0.18 U 0.24 Iii- 0.21 u 0.19 -- u 
0.21 u - 
0.18 U .-0.25 U 0.22 u 0.19 u 
0.28 U 0.37 u 0.32 U ---afl’?$$&i :028; -?$$=?ii$?fGi 
0.15 u -0.2 u 

0.45-u - 0.32 U 0.43 u 0.38 U 0.34 u 0.34 u 
-0.32 U 0.42 U 0.37 U 0.33 u 0.44 u 0.34 u 

0.28 u 0.38 U 0.33 u / -I ..-___ I 
0.351 UI t--r).261 0.34 -ut 

, I _..~. ___ ___- 
0.251 UI 0.331 UI 0.29 u 0.261 U/ 0.261 

- 
U 0.241 Ui 0.331 

0.1si--IT 0161 ur 0.221 ul 0.161 Uj 0.161 Uj 0.21 I UI 0.141 UI 0.21 

0.31 ul 0.41 ul 0.31 UI 0.291 UI 0.391 ul 0.271 U/ 0.381 

1,2-Dibromoethane .__- 
1 ,P-Dichlorobenzene .____ 
1,2-Dichloroethane __-- 
1 ,P-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1 ,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
P-Chlorotoluene __-- 

j2-Hexanone 

0.451 ul 0.4rUf 0.361 U/ 0.487 UI 0.361 Uj 0.351 UI 0.471 ul 0.321 IJ 0.451 
(Carbon Tetrachloride 0.381 U( 0.51 u( 0.441 u[ 0.391 u( 0.531 ul 0.41 ul 0.391 u( 0.521 U/ 0.361 Ui 0.51 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 25 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

I Interval 

I QC Identifier 
DA-S-TPOB- 

NfSW 1 I 
DA-S 

NCWW I ! NIWW I\lnnn I I Nnno I I Nnno ncmn-n, I I nQnn 

Chlorobenzene 1 

I Chloroform -.- 
Chloromethane 
cis-I ,P-Dichloroethene 
cis-I ,3-Dichloropropene 
Dibromochloromethane I ~~ ~--- I 

IDibromomethane 
Dichlorodifluoromethane 

.-*.- . .-..- ..“I,” I.“,,” I ““I 8.G ““v-f-” I 1 1 ~~-01 / None None 

0.24 U 0.32 U 0.281 UI 0.251 ul 0.331 ul 0.251 UI 0.241 lJ 0.331 u 0.22 u 0.31 0.31 0.23 U u 0. 
- -.-. - “.. U 0.31 

0.181 UI 0.231 U/ 
I I 

n7l III n&~md -- -i n-x II .+*---- 
nr,l-IIl n9cI III 

IHexachlorobutadiene 
Jlsopropylbenzene I u/ 0.361 UI 0.321 UI 0.431 UI 0.321 U/ 0.31 I -iT--- 0.421 U 
Im&p-Xylene I 0.59l ul 0.791 UIT 0.691 U/ 

In-Propylbenzene _ 
o-Xylene 
p-lsopropyltoluene 

/--O-271 LJl 

/set-Butylbenzene 

UI 0.311 Ul 0.281 Ul 5.41 I 0.281 U/ 2.11 Ji O-371 UJ 
IToluene I 0.231 U/ 0.311 ul 0.271 lJ 

Trichlorofluoromethane 

“.LI v “.I” ” 3.16 U 0.21 u 0.14 u 0.2 
“.YT ” “.VI ” 7.8 0.31 u 0.3 u 0.4 u- 0.28 U 0.39 

- 0.34 u 0.33 u 0.45 u 0.31 u 0.43 _______-- 
- nr7 u 0.46 U 0.61 U 0.42 U 0.59 

I 
Semivolatile Organic Analysis (UGIKG) 
I ,2,4-Trichlorobenzene 

-~~____.~~ 
75 u 71 u -- 73 u 73 u 76 U 74 u 74 u 74 u - 1500 u 80 

1 ,P-Dichlorobenzene 72 U -- 69 U- --- 70 -u 70 u 74 u 71 u 
1 ,P-Diphenylhydrazine 

71 u 71 u 1400 u 78 
66 u 64 U 65 U 65 U 68 -U 66 u 66 u 66 u 1300 u 72 

1,3-Dichlorobenzene - 75 u 71 u 73 u 73 u 76 U 74 u 74 u 74 iJ 1500 u 80 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* From - dilution analysis; R Rejected; - NA - Not Analyzed 26 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S-TPOG, DA-S-TPO?, DA-S-TPO? DA-S-TP07 DA-S-TP08 DA-S-TPO8- 
091 O-01 0001-01 0304-01 091 O-01 0001-01 0304-01 .--.___ 
TP06 

.___.- 
TP07 TP07 TP07 TP08 - iPO8 

6/l 312003 8/l 212003 8/12/2003 8/l 212003 8/l 512963 8/l 512003 
- 9.0-l 0.0 0.0-l .o 3.0-4.0 9.0-l 0.0 0.0-I .o 3.0-4.0 .__-- _ ..- 

Field Dup. Field Dup. 
DA-S-TPOB- DA-S-TP08- 

None None None None None mn4-n1 ,0304-01 

12-Nitrophencl 

__-___ 77nl III 77~I ul 2201 UI 86001 JI 2401 

14-Bromophenvl-ahenvlether 
-mp--,---... 5, / , , / 

*tit* WI III r;7/ II -’ - i L5Otiit 
. II I 

LiChloroaniline - 
14-Chloro-3-methvlphenol 

14-Chloroohenvl-nhenvlether . II I 
4-Nitroaniline 
4-Nitrophenol 

I benzo(g;h,i)perylene -- 
Benzo(k)fluoranthene 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 27 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

I 

Sample Number 
Sample Location 

Date Sampled 
Interval 

?A-S-TPOE DA-S-TPOB DA-S-TP07, DA-S-T?07 DA-S-TP07, DA-S-TPO8 =A-S-TPW DA-S-TP- DA-S-TP08, DA-S-TPO 
0304-01 091 O-01 0001-01 0304-01 0910-01 0001-01 0304-01 DUP05-01 0708-01 0001-01 
TP06 TP06 TP07 TP07 TP07 TP08 

--.~ 
TPOS TP08 TP08 TPO9 

- 811312003 --- 8l13l2003 - 8l12l2003 fYl2l2003 811212003 8l15l2003 8/l 512003 8/15/2003 8/l 512003 

QC Identifier 

-__ 
IBis(2-Chloroethoxy)methane -1 837 801 IJ 811 UI 

IDibenzo(a,h)anthracene I-- 1501 u ’ -i 
/ I 

Iii/ Ul 
luioenzofuran 

IBis(2-Chloroethyl)ether---/ 
___- 

Indeno(l,2,3+d)pyrene 
831 U/ ; 

1601 U/ 1601 lj 32$ JI 3501 J/ 

INapntnalene 

IN-nitrosodimeth$amine .-/-- 7ai 681 ul 701 ul 7om731 
Iru-rwtroso-al-n-propylamlne . * . . . 

N-Nitroso-diphenylamine 
N-nitrosopyrrolidine 
-... 

I Pvrene 

/ 347 j 4.7 UJ 9.41 UJ 9.41 UJ 18.8 UJ 5.13 

(Aldrin 2.841 391 u/ UI 

.-~-___ 
74.4 u 

1711 
J 9.41 UJ 18.8 UJ 18.8 UJ 

-. .___. 0.595 IJ 23.2 U 58.1 U 24.41 U .___- 2.94 u 5.88 u 5.88 u 37.6 11.8 UJ U 10.2 3.2 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 28 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

-~-r--r-r--l DA-S-TPO& DA-S-TP08- 
None None None None None None 0304-01 0304-01 None 

0.595 U 2.84 U 23.2 U 58.1 U 24.4 U 2.94 LJ 5.88 u 5.88 u 11.8 U 3.2 
-3.41 U 

.___- ___ 
0.714 u 235 69.8 U 29.3 U 3.53 u 7.06 u 7.06 U 14.1 u 3.85 .____. 

23.2 U 22.2 u 22.7 U 22.7 U 23.8 U 22.9 U 22.9 U 22.9 UJ 229 U 25 __ 
- 59.5 u 56.8 U 58.1 U 58.1 U 61 U 58.8 U 58.8- u 58.8 U 588 U 64.1 __. -__ 

23.2 U 22.2 u 22.7 U 22.7 U 23.8 U 22.9 u 22.9 U 22.9. UJ 229 U 25 ___~ 
-. 23.2 U 22.2 u 22.7 U 22.7 U 23.8 U 22.9 u 22.9 U 22.9 UJ 229 U 25 

-. 23.2 U 22.2 u 22.7 U 22.7 U 23.8 U 22.9 u 22.9 U 22.9 -UJ 229 u 25 ___-. 
22.2 IJ 22.7 U 22.7 U 2190 J 22.9 u 117 147 J 
22.2 u 5220 J 22.7 UJ 23.8 UJ -22.9 U 22.9 U 22.9 UJ 

- 
-~~.- 

12.5 U 12.8 U 12.8 U- 502 12.9 u 12.9 u 12.9 UJ -- 
22.2 u 

___ 
22.9 -u - 22.7 U 54.4 J 23.8 U 22.9 U 22.9 UJ 

7.39/ u 60.5 U 151 u 63.4 U 7.65 U 15.3 u 15.3 u 
- 2.84 U 23.2 U -58.1 U 24.4 U 2.94 U --5.88 u 5.88 U 

- 3.98 U 32.6 U 81.4 U c.1 u 4.12 UJ 8.24 UJ 8.24 UJ 

Sample Number 
Sample Location 

~_ 

Date Sampled 
Interval ~-___ 

QC Identifier 

alpha-BHC 
alpha-Chlordane 
Aroclor-I 016 
Aroclor-1016/i 242 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-I 248 

Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
gamma-BHC 
gamma-Chlordane 

-__ __--- 

7.39 u 60.5 u 151 u -63.4 U 7.65 u 15.3 u 15.3 u 

0.714 u 3.41 u 27.9 U 69.8 u 
0.595 -UJ 2.84 U 23.2 U 58.1 U __-- 
23.8 U 114 u 930 u 2320 5 

- 5.48 U 26.1 U 214 U 535 u 
Toxaphkne 

~.-~ 

TAL Metal Analysis (MGIKG) 

.-___ 
48.1 / lJ 230) U/ 4700 UiTr 

I 1 
18801 UJ 19701 LJ/ 475 III 47.5 I-.- I J t cm 111-e 

I I I I I I I I I I I I 

Beryllium 
Cadmium 
Calcium 
Chromium 

-. 

- 

_____.-~- 
- 0.28 

__-- 
0.31 J 0.28 J 0.26 0.28 0.23 0.30 0.31 0.32 0.26 

0.019 U 0.13 u 0.20 J 1.6 J 0.019 UJ 0.018 UJ 0.019 UJ ...~~ 
960 J 630 J 1200 J 2500 J 590 620 --~ 
9.1 J 10.0 J 7.1 J 10.0 11.0 J 10.0 J 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 29 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

\ NUSC DISPOSAL SITE, NEWPORT, RI 

DA-STPO6~ DA-S-TP06. DA-S-I-PO7 DA-S--!-P07 DA-S-TPO7 DA-S-TP08, DA-S-TPO8- DA-S-TP- 
0304-01 091 O-01 0001-01 0304-01 091 O-01 0001-01 0304-01 DUP05-01 

- TP06 TP06 
- 

TP07 TP07 
-~---_ 

TP07 TP08 -- TP08 TP08 
a/i 312003 - 8/l 312003 - 8/l 212003 8/l 212003 8/l 212003 8/l 512003 8/15/2003 ___- 811512003 --____ 

3.0-4.0 9.0-10.0 0.0-l .o 3.0-4.0 3.0-4.0 
- 

9.0-l 0.0 0.0-i .o 3.0-4.0 
Field Dup. Field Dup. 

QC Identifier 

Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 

DA-S-TP08- DA-S-TP08- 
None None None None None None 0304-01 0304-01 None None 

6.4 15.0 .~____ - 
12.0 28.0 - 

-- 16000 29000 J ___- -. 
16.0 14.0 __-~ 

1400 J 2700 J ..~__ -..____ 
ia0 

--_ 

IMercury 
IMolybdenum- 

~-l--o.0411 I 0.007ol u I 
YZU / 

I , , ----- -/ 0.14 J -- - -__ 
0.411 ul 

-/- 9.81 / 
Potassium 
Selenium 

I Sodium 
Thallium 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 30 of 48 
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ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Volatile Oraanic Analvsis IUG/KG\ 

Field Dup. -~ Field Dup. 
W-TPOS- DA-S-TPI l- DA-S-TPl l- 

I I------ , ,_ .02-01 None None None 0203-01 0203-01 
I I I I 

1 ,I ,P-Trichloroethane 
fi-Dichloroethane 

-.-- - -__ I -1 
I III nctnl III n ?T) 

11.2.3-Trichlorobenzene -‘-. i Ii n,a 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene ___- 

k%fimethvlbenzene 

1,2-Dibromoethane 
11 .P-Dichlorobenzene 

11.3.5-Trimethvlbenzene / IIli --‘-i ,i n 99 

12Xhlorotoluene 

l4-MethvCP-Pentanone I ;;i 
-.-- - -.-- 

t 
Acetone 
Benzene 

komobenzene 1 
_.-- _ -.__-- -__ -.-- - 
n7al II nm III 

jBromochloromethane- 

- 

- 

= 

I .- 
L 
I 
I 
I 
c 

7 
-i 
c 

-i 
L 
L 
L 
L 

-i 
L 
L 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

-ii 
U 
U 
U 

- 
“.“7 ” Y.“” ” “.c)U ” U.-t/’ u 

Carbon Tetrachw 
I “I 0.44 u 0.42 -U 0.43 
/ u/ 0.381 UI 0.361 -- 0.581 U( - - U 0.52 U 0.48 U 0.47 u 0.48 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 31 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate: J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 32 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

QC Identifier 
DA-S-TPOQ- 
0102-01 

2,4,6-Trichlorophenol 
2.4-Dichloroohenol 

12,4-DimethvlDhenol 

I 
I 

2,4-Dinitrophenol 
2.4-Dinitrotoluene 

12,6-Dichlorophenol 
2,6-Dinitrotoluene 
2Chloronaphthalene ___--- ___-__ 
2-Chlorophenol 
2-Methylnaphthatene 
2-Methylphenol 
P-N-- 
2-Nitrophenol __- 
3,3’-Dichlorobenzidine 
3+4-Methylphenols 
3-Methylphenol 
3-Nitroaniline 

I 

Ul 8d ii 811i/ 
U 73u 66 u 
U 150 u 130 u ____- 
U 240 U 220 u -.. 
u 190 U 170 u 

u 160 U 150 u 
--- U 180 U 170 u 

U 110 u 100 u 
U 200 u 190 U 
II 77fl I I T-In I I 

150 L 
170-L 
100 u 
190 U 
700 u 

4-Bromophenyl-phenylether 
4-Chloro-3-methvlohenol 

4,6-Dinitro-2-methylphenol 

broaniline ’ ’ -- 

c 4-Chlorophenyl-phenylether 
4-Nitroaniline 

j4-Nitrophenol 
baphthene 

IBenzidine 
Benzo(a)anthracene --- 

__.- 
J 82 U 82 U 1300 J 120 J 88 u -- - .-~ 
U -~ 85 U 85 U 1100 J 89 J 91 U 83 U - 83 U __-- 
U 100 u 100 u 1300 J 110 u 110 u 163 u 100 u 
U 120 u- 120 u 890 J 130 u 130 u 120. u 120 u -- 
U 79 U 79 U 1100 J 86 J 86 u 78 U 78 U 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 33 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
Sample Location 
Bate Samoled 

DA-S-TPO9- DA-S-TP- DA-S-TP! 0 DA-S-TPl 0. DA-S-TPl 1’ DA-S-TP1 I - DA-S-TP- 
0102-01 DUP04-01 0001-01 0102-01 0001-01 0203-01 DUP03-01 ____ 
TP09 TP09- TPlO TPIO 

__-- 
TPl 1 TPll TPI 1 ____ . .-.__- 

QIi Al3nn1 
____ .- QI, n PX-V-IQ I)/, n mnn9 01, A /onA 0 I, 1 ,rlnno 0 I4 * ,nnnn n I4 1 ,nnnn 

llnterval 

I QC Identifier 

Benzoic acid 
Benzvl Alcohol 

0, I WC”“3 01 I WC”“.3 0, I Lt,L”“J -~. 
0.0-l .o 2.0-3.0 2.0-3.0 

Field Dup. Field Dup. 
DA-S-TPl l- DA-S-TPl l- 

-.-- -. / / JlOP-01 None None None 0203-01 0203-01 

JI 8801 J/ 950 J 1400 u 1100 J 1600 J 940 J 890 J 
II.11 3nnl III pnn UJ 1100 u -____--- 

bis(BEthvlhexvl)ohthalate 

IDibenzofuran -t-iii ‘--I Ei 45x7 

bn-Butvlohthalate 86 U 78 U 78 U 
150 u 140 u 140 u 

-- 74 u 67 U 67 U 
-- 74 u 67 U 67 U -___ 

I- U 56 U 56 U 320 U 59 u 61 U 55 u 55 u 
- Inn ii 600 U 110 u 110 u 100 u 100 u Hexachlorobutadiene ._____ 

Hexachloroethane 
.-- -. 1001 uj 

Q’2 III Q(? i -;i 

lsophorone 
Naohthalene 

1 u/ 831 Uj 
I III QQI III ,,w 

Nitrobenzene 
N-nitrosodimethvlamine 

IN-Nitroso-di-n-oroovlamine 
N-Nitroso-diphenylamine 

-- 
inn ItI -580 U 110 u 110 u 99 u 99 u 

1 Phenanthrene 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 34 of 48 
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ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

IQC Identifier 

alpha-BHC 
alpha-Chlordane 

-~- 

IA-S-TPOS- DA-S-TPOS- 
I lo102-01 I ! 0102-01 I I 

DA-S-TPI l- DA-S-TPl I- / 
None I I None Nnne ! I n7n2.n1 n7n3-01 / I / I 1 ._..- ---- -. “_” 

tllt 
0.595 LJI -.--- - n5wi -.“-” u 33.8 U 3.12 U 3.2 U 0.581 U 0.581 U 
n7inl III 

.--____ 
“.l I-r ” n 7,/i 40.5 u 3.75 u 3.85 U 0.698 U 0.698 u .- ___... - 

I Aroclor-1232 -7 -1 

b”._ - kY.6 26.4 U 24.4 U 25 U 22.7 U 22.7 U 
U 59.51 u/ 

---___-...- 
67.6 

9171 III +s- 
U 62.5 U 64.1 U 58.1 U -___-- 58.1 U 

I I -6 25 
-..-__- 

26.4 U 24.4 U 22.7 U 
24.4 

---~-- 22.7 ti 
26.4 U u 25 U 22.7 U 22.7! Ul 

(MGIKG) 
IAluminum --1- 

Cadmium -- 

- 3 
____- 

J1 74nt 

-. 
I 311 UJ 28.8 U 29.5 u 5.35 -~__ 

“, 2730 UJ 252 U 259 u 47 
I I I 

-i2000 -- 9200 11000 11000 13000 
-tJ -- 0.094 u 5.5 J 1.1 u 0.33 u 0.14 - __----- 

J 10.0 J 15.0 J 13.0 J 19.0 J 14.6 --__--- 
9.5 36.0 17.0 16.0 11.0 

-ii 0.31 J 0.29 J -0.35 J 0.36 J --__ 0.28 
- U 0.10 u -0.84 J 0.14 u 0.065 U 0.13- 

.I 3nn .i %OO J 480 J 120 J 940 - - / I 
-._ _ --” - -. Chromium 1 JI 15.0/ J/ 14.01 -__ 

J 64.01 JI 13.01 JI 12.01 JI 14.01 Jj 14.01 A 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 35 of 48 
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ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

I 
ISamole Number 

DA-S-TPOS- 
n1 n7.ni 

DA-S-TP- 
rll IF 

/ DP.-S-TPjo1 / DA-S-TPIOI / DA-S-TP~ I I I DA-S-TP: 1 - I /DA-S-TP- 1 

ISample Location 

I QC identifier ! I 
UA-S- I WY- 

0102-01 / I 

VA-: 

010: 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 

Sodium 
Thallium 

(UGIKG) 
-- Diesel Range Organics 

Gasoline Range Organics 

Miscellaneous Analysis (%) 
TOTALSOLIDS 

60000 
-- 

U 60000 U 180000 62000 U 55000 J 58000 u 58000 U 
J 940 J 970 J 1200 J 2900 J 1400 J 1900 J 2000 J 

, I I 
84.01 I 

/ / 
84.01 / 74.01 180.0/- / 

I I I I 
78.01 j 86.01 I 86.OH 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 36 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

(Sample Location 
be!mpled 

DA-S- DA-S- 
DA-S-TPI 1’ DA-S-TP! 2, DA-S-TPl2, DA-S-TPl2, TPI 2A- TP!25- DA-S-TPI 3, DA-S-TP! 3, DA-S-TP13, DA-S-TPI 4 
0304-01 0001-01 0102-01 0203-01 --- 0001-01 0001-01 0001-01 0203-01 0405-01 0001-01 

TP12 TP12 TP12A TPl2B TP13 TP13 TP13 TP14 /TPll I ITPI I 
1 -18/14/2003 i i 8/l 3/2003 1 18/l 372003 ~~18/1312003~~~~/8/15/2003 / 18/l 5/2003 / 180 5?sOr’m%3-!“- /8/l 512003 / / 8/14/2003 / 

Volatile Organic nnalysls tuwnq 

]1,2,3-Trichldrodenzene 
11.2.3-Trichloroarooane I 0.261 ur v 0.241 U/ 0.21 ul 

mibromo-3-chlo%orooane 
lmkthane ’ 
]1,2-Dichlorobenzene 
k?Dichloroethane 
I ’ 

I / --0.21uItui 

1,2-Dichloropropane 0.21 u 0.2 
--___ - 1,3,5Trimethylbenzene 0.25 U 0.23 - 

1,3-Dichlorobenzene 0.22 u 0.2 
0.32 -U 0.3 

U 0.19 u 0.16 U 
U 0.22 u 0.2 u 
U 0.2 u 0.17 u 
U 0.29 u 0.25 u 

k%%hlorooroaane -1-----0.38/ u I 0.351 IJI 0.34/ UI 
--__ 

0.351 l-l 

IBenzene I 0.261 UI 0.251 UI 0.241 UI 0.21 I UI 0.251 UI 0.321 UI 0.26 

jBromodichloromethane I 0.331 ul 0.31 I UI 0.31 u/ 0.261 U/ 0.31 Ul 0.41 UI 0.321 U/ 0.31 I u/ 

ICarbon Tetrachloxe- 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 37 of 48 
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ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number .__ 
Sample Location 

--____ Date Sampled 
Interval ----____- ______ ..- 

QC Identifier 

Chiorobenzene 

DA-S- DA-S- 
T : 1 - 4 d 

Dibromochloromethane 
Dibromomethane 

0.231 U/ ___-- 0.221 -, __-./ 
n&l III Adl III nclal II -17 

IEthylbenzene I 0.321 lJ 

m&p-Xylene I ---~ 
,Methyl tert-Butyl Ether 

0.69 U _.. -___ -. 0.651 _, 
0.36 u 0.34 u 0.: 

I ’ n-Prowlbenzene 

k Tetrachloroethene 

ITrichlorofluoromethane “.“V v V.“” v Y.Y7 ” V.” ” V.“” ” 0.37 u 0.36 U 0.3 u 0.29 u 
Vinyl Chloride 0.52 U 0.49 u 0.47 u 0.41 u 0.48 U 0.63 U 0.51 u 0.49 u 0.41 u 0.4 u 

Semivolatile Organic Analysis (UG/KG) ..___- 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 

1 ,P-Diphenylhydrazine --__-__ 
1,3-Dichlorobenzene 

-.. 
70 u 76 U 74 u 70 u 79 u 85 U 72 U 72 U 70 u 73 u ~____---~ 
67 U 73 u 71 u 68 u 77 u 82 U 70 u 70 u 68 U 70 u 

- --___- --- 62 U 67 U 66 u 63 U 71 u -76 U 64 U 64 U 63 U 65 U 
70 u -76 U 74 u 70 u 79 u 85 u 72 U 72 U 70 u 73 I.7 

U - Not detected; UJ - Detection limit approximate: J - Quantitation approximate; 
* - From dilution analysis; R - Rejected: NA - Not Analyzed 38 of 48 
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ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 39 of 48 
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NUSC DISPOSAL SITE, NEWPORT, RI 

DA-S-T!‘1 1 
0304-01 
TP11 .___-.- 

DA-S- DA-S- 
DA-S-TP12, DA-S-TPI 2, DA-S-TP: 2, TP:ZA- T?12B- DA-S-TP’I 3. DA-S-TP13 DA-S-TPi3, DA-S-TPI 4, 
0001-01 0102-01 0203-01 0001-01 0001-01 0001-01 0203-01 0405-01 0001-01 
TP12 TP12 -12 

Pesticide/PCB Analysis (UG/KG) 

snl III nnl ul 791 UI 811 1 

CR III 661 u/ 681 1 

innt I I/ innl IJ 991 UI iool 1 

5431 III 781 UI 811 L 

751 ul 801 III 691 L 

-- - .-- - ..- - .” 

-- .-/ -1 .-I -1 . . ,- - .“OO 290 J 72 6 72 U 70 u 73 L 

1.89 U- 
_ -_ 

2.05 U 2.0 u 1.91 u 43 u 115 u 1.03 UJ 1.03 UJ 1.01 UJ 9.88 l. 
0.889 U 0.964 U 0.941 u 6599 u, 20.2 UJ 54 UJ -2.18 UJ 2.18 UJ 2.13 UJ 4.65 U 

- 1.78 U 1.93 U 1.88 U 1.8 u-- 40.5 UJ 108 UJ 1.26 UJ 1.26 UJ 1.24 UJ 9.3 u ~. 
- 0.556 U 0.602 U 0.588 u 0.562 U 12.6 U 33.8 u 0.69 UJ 0.69 UJ 0.674 UJ 2.91 u 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 40 of 48 
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ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

u/-i-o- U/-t-Cl- 
DA-S--f-P1 1 DA-S-TP! 2, DA-S-TP! 2. DA-S-TPI 2 -I-?? 2A= TPI 23- DA-S-TPI 3 DA-S-T?: 3 $q-S-TPj 3, DA-S-TPi 4 I 

Sample Number 0304-01 0001-01 0102-01 0203-01 0001-01 0001-01 0001-01 0203-01 0405-01 0001-01 
Sample Location 

-__ 
-- TPI 1 TP12 

.-__-.- 
TP12 TPl2 TP12A TPlPB TP13 TP13 TP13 TP14 

-- Date Sampled - - 
8/14/2003 8/13/2003 8l13l2003 

-- 
8/i 312003 8/l 512003 8/l 512003 8/l 512003 8/l 512003 8/l 512003 8/l 412003 

Interval 3.0-4.0 0.0-l .o 1 .o-2.0 2.0-3.0 0.0-l .o 0.0-l .o 0.0-l .o 2.0-3.0 4.0-5.0 0.0-l .o - - 

CC Identifier 

alpha-BHC 

None None None None None None None None None ~ INone ~ 1 

0.556 U n~6n7 u l-l.588 II n a?7 II 176 II nann I I I n arm 
I. - 
jaipha-Chlordane 
Aroclor-1016 
Aroclor-10160242 

IAroclor-1221 

I 0.6671 Ui 0.7231 lJ 
-‘---- -1 ----I -1 
0.7061 UI 

I 21.71 U 23.51 U/ 22.91 LJ 21.91 lJ/ 

(Endosulfan Sulfate I 1.221 UJ/ 1.321 tJ 1.291 Ui I.241 Ur- 

jEndrin Ketone -____ 
E lamma-BHC 
gamma-Chlordane 

IHeptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 

IMethoxychlor 
IToxaphene 

-- 778 II lin8 u -1.15 UJ 1.15 UJ 1.12 UJ 5.23 UJ 

I 0.6671 UI 0.7231 UI 0.7061 U/ 0.6741 LJ 

I 5.111 UI 5.541 UI 5.41 I UI 5.171 T-- 

477 11.1 7% II 

1 Barium 

_._-- -_ -.-. 
. _____- 

.__- 19001 Jt 2201 JI 
I 

83.01 J/ 
I 

7001 J/ 
I --I 

4601 / 3701 - ..~___ 39.1 
16.01 J/ 12.01 J/ 11.0) J/ 13.01 JI 13.01 I 12.01 / 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 41 of 48 
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NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 42 of 48 
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APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 
Sample Location 

DA-S- DA-S- DA-S- 
DA-S-I-PI 4 DA-S-TPI 4, DA-S-TP15, DA-S-TPI 5 DA-S-X=1 5 TPl5A- TPI 5A- TP: 5A- 
0506-01 091 O-01 0001-01 0203-01 0506-01 0203-01 0506-01 091 O-01 

TPl5--1----iPl5 
___---~ 

TP14 TP14 TP15 TP15A TP15A TPlSA 

IQC Identifier /None ( (None ( INone ( /None j /None ( /None ( (None I (None I I 

0.074 u 0.11 U 800 u 250 g 0.087 u 
-- 0.31 UJI 0.27 U 0.23 U 0.34 u 540 u 170 u 0.27 ti 

0.261 UI 
__--- -___- 

0.24 U 0.2 u 0.3 u 490 u 150 u 0.24 U _..~ 
0.19 u 0.29 -U 850 u 260 U 0.23 U 
0.23 U 0.34 u 960 U 300 u 0.27 U 

1 0.241 Ui 0.251 u-ro.23 [1.PDichloroaroaane . . 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 

Il.3-Dichloroorooane ___--- I--- n.a7tirf- 0.391 ul 0.351 11~---0.3~--u 0.44 I 
0.261 UJ/ 0.241 U/ 0.2) 0.291 u 700 u 2201 UI 0.231 U 

-.-- - / -1 I -1 .., u 620 u 1901 UJ 0.35) u -~ -- 
j 1,4-Dichlorobenzene I 0.211 UJI 0.221 UJ/ 0.21 UI 0.161 U/ 0.241 U/ 8301 ul 2601 Ut 0.21 ul 

-- 

i 0.43 u 
0.43 u - 
0.38 UJ _-- 

-i- 

j4-Methyl-2-Pentanone 
Acetone ~__._ 
Benzene 
Bromobenzene 
Bromochloromethane 

I 0.561 lh 0.591 U/ 0.541 ul 0.45 UI 0.671 Ui 14001 UI 4401 Ul 0.531 VI 

-.-- - -___-_ 
--___ 0.381 U 

..- - 1.5 II/ 
.-- 

1.81 UI 13001 .~ u 390 U 1.5 u ___-- 
Carbon Disulfide -0.46 - 0.48 U 0.43 u 0.36 0.54 U 970 u 300. u 0.43 u .__ 
Carbon Tetrachloride 0.51 u 0.53 u 0.48 U 614 

U/ 
UI ‘- 

_.. 
0.6 U 1300 u 410 u 0.48 U 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 43 of 48 
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ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

Sample Number 

DA-S- DA-S- DA-S- 
DA-S-TP14. DA-S-TPl4 DA-S-TP15 DA-S-TPi5 DA-S-TP!5 TPI 5A- WI 5A- TPI 5A- 
0506-01 0910-0’ 

IDate Samoled 

I IL I lhlnne I INone I 

jChloroethane 

,3-Dichloropropene 
Dibromochloromethane I 
Dibromomethane 
Dichlorodifluoromethane 
Ethvlbenzene 

I ’ 
jHexachlorobutadiene 
I- 

0.411 -__-_ UJ / 
n7al III 

0.431 UJ/ 

I -1 “..” -, 
7.51 UI 7.81 U-- 

r;Ll III1 
___, _, 
Gil III n 

Chlorobenzene 

Icis-1,2-Dichloroethene 

&l ;ert-Butvl Ether 

In-Butylbenzene 

ITrichloroethene - 
Trichlorofluoromethane 

I---. nisi -1-d 
..__ __ _.-. - 

n7l III nKl III nc 

Vinyl Chloride 
_... - -..- - 
0.61 U/ 0.621 UI 0.561 L, Y.-Y, . 

I I I I I I I I I I I I I I I I 
‘Semivolatile Organic Analysis (UGIKG) __--- 
1,2,4-Trichlorobenzene _A 1,2-Dichlorobenzene 
1 ,gDiphenylhydrazine 

-__-. 
1,3-Dichlorobenzene 

- -- 150 u 160 U 72 U 74 u 74 u- 36000 U 37000 u 380 L --.___ -_-_ 140 u -- 150 u 
70 u 71 u 

71 
u 35000 u 36000 U 360 I -___ -.~ ..-. 

130 u 
-__- .._ 

140 u 64 U 66 u 66 u 32000 U 33000 u 340 c 
150 u 160 U 72 U 74 u 74 u 36000 U 37000 u 380 L 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 44 of 48 
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NUSC DISPOSAL SITE, NEWPORT, RI 

QC Identifier None None None I I None I I None I I None I I None / /None 1 1 

1,4-Dichlorobenzene 160 U 170 u 77 u 79 u 79 u 39000 u 40000 u 410 u 

2,2’-oxybis(1 -Chloropropane) 130 u - 130 u 61 U 62 U 62 U __. 31000 U 32000 U 3% u 
2,4,STrichlorophenoI -- 260 U 280 U 130 ii 130 
2,4,6-l%chlorophenoI 

u 130 u 64000 U 66000 u 
440 u - 460 u ^.^ --_a 7. >L^^ 670 U *, 

2,4-Dichlorophenol 31d u 
2,4-Dimethylphenol 1100 u 
2.4-Dinitroohenol n-r. I I 

JUU/ UI YlU/ J1 1401 IJ 14u/ UI 1401 u/ 72000/ UI 740001 UI 

;iaJl UI 3001 J/ 110000/ IJ 110000/ u/ 1 IUU/ “I 

-“” - 
160 U 170 u 

140 u 140 u-- 65 U 67 U 67 U 33000 u- 34000 -- u 340 u 
280 U 290 u 130 u 140 u - 140 u 67000 U 69000 U 700 u 
450 u ~~-r.r-----.. 

350 u 
300 u 
340 u 
210 u 
380 U 

idnn II 

1w UI “!I UI 1701 UI 83000/ lJ 850001 VI tmu~ VI 

OYUI UI /w lJ 7001 u/ 3500001 l-l 360000/ u, 5bUU/ UI 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromoohenvl-ohenvlether 

14-Nitrophenol l---et 

540 u 
610 U 
260 U 

u 20071 igoj u/ 2001 u/ 
-.__- 
9sooo[ 6[99ooo[ u! 10% -- 

111 u/ /2/ LJ 721 u/ 360001 U/ 370001 VI 5lUl UI 

b/WI JL lYUU/ 1 390000) / 480000/ / 5&U/ 1 YbUI 1 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

ltlU/ UI u/ 4tw 1~ YUUUl 1 67001 I 1300000~ 1 1500000/ I lZUUU/ I 

220 J 1100000 
---___ 240 U 720000 

230 ’ 4UUI J/ 4bUU/ 1 5600) 1 1100000~ j 1200000/ I IUUUU/ 1 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 45 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate: J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 46 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

I I I I I I I I I I Inn r. ’ Inn-s. 1 IDA-S- I 

I Sample Number 

I QC Identifier /None 1 /None / /None 1 /None 1 INone 1 INone / INone I /None / 1 

iroclor-1016/1242 

I 
Aroclor-1221 
A vw-.ln* 

- U 22.9 u 22.9 u 22.7 U 23.2 U 23.5 --U 

l 23.21 55.21 UI .I1 24.41 7441 III U/ 22.41 77 41 

77.41 III 

Idelta-BHC 

Endosulfan Sulfate 

jEndrin Aldehyde 
1 Endrin Ketone 
gamma-BHC 

715 II 116 U 119 u 120 u 
14n- IJ 143 u 144 u 

II aw ii - iann II 2400 UJ 4040 UJ 929 -, “““, “, 

I 4nnn Ginn / nwlnl I -4 ainn- -I 
Toxaphene 

TAL Metal Analysis (MGIKG) __... 
“““V “a”” 4C”“” ---- --. 

0.28 U 0.15 u 1.3 
17.0 J 3.4 J 16.0 J 
24.0 120 120 22.0 .____. 

1 0.39 2.5 2.4 0.31 --__ _ 
--- ” m-3 J 0.66 J 0.61 J 0.36 J 0.58 J -- 

J 1000 J 3400 i 53000 

LChromium 9121 
J 46000 J 1100 J 

20.01 JI 14.01 J/ J 9.6 J 10.0 J 3.7 2.6 -8.6 J 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 47 of 48 



APPENDIX F3 
ANALYTICAL RESULTS - SOIL 

NUSC DISPOSAL SITE, NEWPORT, RI 

hampIe Number 

DA-S- DA-S- DA-S- 
DA-S-TP!4, DA-S-TPl4, DA-S-TP! 5, DA-S-TP! 5 DA-S-TPI 5 TPI 5A- TP: 5A- TP: 5A- 
0506-01 091 n-m nnni -i-Ii n7n?Lni mnc-ni 

Sample Location 
Date Samoled 

I Interval 

IQC Identifier ._.._ ._..” I .“I I” I”“IIcJ I ““I IC .-..- 

Cobalt 30.0 13.0 10.0 J 9.8 J 9.8 J 4.4 J 3.4 J 8.5 J 
Copper 55.0 

- .___-~ 
--~___---- 20.0 18.0 19.0 23.0 13.0 11.0 26.0 

llron ~1 3Fcnnfi - --___ ILead w2l-l I 29000 21000 20000 21000 4800 3800 17000 - 

I 
46.0 

-:-.?E+TI~ 
14.0 20.0 25.0 39.0 35.0 42.0 

Maanesium - I - I ---“/ ” JO00 J 2200 2300 4000 24000 21000 1500 
I Manganese ~~-l-- a4n1 .- - __--. Mercury 0.090 .- 0.036 220 0.029 310 J 0.064 280 J 0.044 340 770 770 280 

J 0.069 J 0.075 J 0.076 J 
Molybdenum 0.56 U 0.38 u 0.19 u 0.18 U 0.23 U 0.20 u 0.14 u 0.36 U Nickel 

- Potassium 

IZinc 
-.*-,I ‘-‘-I I IAn 12 n 

,d’l3-+ ,;‘;;I I 
14.0 21 .o 18.0 12.0 

F7nl II 

Total Petroleum Hydrocarbon Analysis 

2 %miii ” ?a-##~, ‘<in j5~0~~ 230: 500@0:(1 63000~~~ 200::- 
tG%oline R&e ijroanics 

“_“““” ““V 
I QQAi-ll II ___~ 

” ” UV”” ” -f 1400 J 700 J 6100 J 1900 J 51000 42000 4200 J 
Miscellaneous Analysis (%) 
TOTAL SOLIDS 84.0 80.0 87.0 85.0 85.0 86.0 84.0 83.0 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected: NA - Not Analyzed 48 of 48 
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APPENDIX F4 
ANALYTICAL RESULTS - SURFACE WATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis; R - Rejected; NA - Not Analyzed 3 of 5 



APPENDIX F4 
ANALYTICAL RESULTS - SURFACE WATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
’ - From dilution analysis: R - Aejecied; NA _ Not Analyzed 4 of 5 



APPENDIX F4 
ANALYTICAL RESULTS - SURFACE WATER 

NUSC DISPOSAL SITE, NEWPORT, RI 

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate; 
* - From dilution analysis: R - Rejected; NA Not Analyzed 5 of 5 
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APPENDIX Gl 

RECEPTOR PROFILES USED FOR ECOLOGICAL RISK ASSESSMENT 

NUSC DISPOSAL AREA 

NUWC MIDDLETOWN RHODE ISLAND 



The following sections present the receptor profiles for the short-tailed shrew, American robin, meaclow vole, 

northern bobwhite quail, raccoon, and great blue heron. The majority of the information for the profiles was 

obtained from the Wildlife Exposure Factors Handbook (USEPA, 1993). The data for the incidental soil 

ingestion rates were obtained from the Estimates of Soil lnqestion bv Wildlife (Beyer, 1994) or ithe draft 

USEPA Ecological Soil Screening Guidance (USEPA, July 2000). 

The food and water ingestion rates are listed in g/g (of body weight)-day on a wet weight basis but were 

converted to dry weight for the ERA. The home ranges are presented in hectares in USEPA (1993) but were 

converted to acres by multiplying the number of hectares by 2.471. Also note that the estimated percent of 

soil in the diets are listed in dry weight. The attached table presents the calculation of the exposure 

parameters and how the calculations were done. 

Short-Tailed Shrew Warha brevicauda) 

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They need 

cooll, moist habitats because of their high metabolic and water-loss rates. The short-tailed shrew is primarily 

carnivorous, eating insects such as earthworms, slugs, and snails. 

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with an 

average of 0.0161 kg. The listed food ingestion rates for shrews are 0.49 and 0.62 g/g-day (wet-weight). The 

water ingestion rate was listed as 0.223 g/g-day. The food and water ingestion rates in kg/day and L/day, 

respectively, were calculated as shown in the attached table. The food ingestion rates were then multiplied by 

0.16, which is the percent solids of worms (Sample et al., 1997) to convert the ingestion rate from a wet-weight 

value to a dry-weight value. The incidental soil ingestion irate was calculated by multiplying the ingestion rate 

by the percentage of soil that is incidentally ingested (assumed 3 percent for conservative food chain model 

and 1.5 percent for the average food chain model) from (JSEPA (July 2000). 3 percent is the 90th percentile 

value and 1.5 percent is the 50th percentile value from USEPA (July 2000). 

The home range for the shrew (0. 9699 acres) was calculated using data from a tamarek bog in Manitoba 

(only value available). 

American Robin (Turdus migratorius) 

American robins’ habitats include parks, lawns, moist forests, swamps, open woodlands, and orchards. 

Robins forage on the ground in open areas, along habitat edges, or the edges of streams. They also may 

forage above ground in shrubs and within the lower branches of trees. In the months preceding and during 

the breeding season, robins feed primarily on invertebrates and on some fruits. During the rest of the year 

their diet consists primarily of fruits. 



The adult body weight for the American robin in New York woodlands and forests and in Pennsylvania ranged 

from 0.0773 to 0.0862 kg with an average of 0.0804 kg. The only listed food ingestion rates were for robins in 

Kansas (1.52 g/g-day) and California (0.89 g/g-day), with an average of 1.205 g/g-day. The water ingestion 

rate was estimated as 0.14 g/g-day. Studies calculating ingestion rates for the robin included in the USEPA 

(December 1993) are based on a diet comprised of berries. Based on these studies, the food and water 

ingestion rates in kg/day and L/day, respectively, were calculated as shown in the attached table. The food 

ingestion rates were then multiplied by 0.23, which is the percent solids of fruit (Sample et al., 1997) toconvert 

the ingestion rate from a wet-weight value to a dry-weight value. However, because it is assumed that 100 

percent of the robin’s diet is worms for the food chain models, the ingestion rate for the robin was calculated 

using field metabolism scaling as presented on the attached table (Nagy et al., 1999). These are the values 

that were used in the food chain model for this site. The incidental soil ingestion rate was calculated by 

multiplying the ingestion rate by the percentage of soil that is incidentally ingested (assumed 3 percent for 

conservative food chain model and 1.5 percent for the average food chain model) from USEPA (2000). The 3 

percent and 1.5 percent values are from the shrew since it is assumed that both the shrew and robin are 

consuming 100 percent worms, and no incidental soil ingestion rate was available for the robin. 

The home range for the robin was calculated using data from Tennessee and a New York dense conifer 

forest. The values ranged from 0.27 to 1.04 acres with an average home range of 0.6095 acres. 

Meadow Vole (Microtus pennsvlvanicus) 

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, more 

cover, and fewer woody plants. They typically consume green succulent vegetation, sedges, seeds, roots, 

bark, fungi, insects, and animal matter. However, green .succulent vegetation makes up the majority of their 

diet. 

The adult body weight for the vole ranges from 0.017 to 0.0524 kg with an average of 0.0358 kg. The only 

listed food ingestion rates for voles range from 0.30 to 0.35 g/g-day (wet-weight), with an average of 0.325 g/g- 

day. The water ingestion rates are 0.14 (estimated) and 0.21 g/g-day, with an average of 0.175 g/g-day. The 

food and water ingestion rates in kg/day and L/day, respectively, were calculated as shown in the attached 

table. The food ingestion rates were then multiplied by 0.30, which is the percent solids of young grass 

(Sample et al., 1997) to convert the ingestion rate from awet-weight value to a dry-weight value. Finally, the 

incidental soil ingestion rate is calculated by multiplying the ingestion rate by the percentage of soil that is 

incidentally ingested (2.4 percent) from Beyer (1994). 

The home range for the meadow vole ranges from 0.000494 to 0.2051 acres with an average home range of 

0.0659 acres. 



Northern Bobwhite Quail (Cdinus vircrinianus~ - 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses. Bobwhite quails forage in areas 

with open vegetation, some bare ground, and light litter. Seeds from weeds, woody plants, and grasses 

comprise the majority of an adult’s diet, although green vegetation has been found to dominate the diet of this 

species in winter in the southern areas of the United States. 

The adult body weight for the bobwhite quail ranges from 0.154 to 0.1939 kg with an average of 0.1751 kg. 

The listed food ingestion rates for quails range from 0.067 to 0.093 g/g-day (wet-weight), with an average of 

0.078 g/g-day. The water ingestion rate is estimated as 0.10 and 0.11 g/g-day, and measured as 0.110 to 0.13 

g&-day, for an average water ingestion rate of 0.1 I g/g-day. The food and water ingestion rates in kg/day and 

L/day, respectively, were calculated as shown in the attached table. The food ingestion rates wlere then 

multiplied by 0.30, which is the percent solids of young grass (Sample et al., 1997) to convert the ingestion 

rate from a wet-weight value to a dry-weight value. The incidental soil ingestion rate is calculated by 

multiplying the food ingestion rate by the percentage of soil that is incidentally ingested (8.2 percent). The 8.2 

percent is based on the incidental sediment ingestion rate of a Canada goose (Beyer, 1994), which also 

consumes terrestrial vegetation, because an incidental soil ingestion rate was not available for the quail. 

The home range for the quail ranges from 8.9 to 41.3 acres with an average home range of 18.8 acres. 

Raccoon (Procvon lotor) -’ 

Raccoons are found near virtually every aquatic habitat, particularly in hardwood swamps, mangroves, 

floodplain forests, and freshwater and saltwater marshes. They are also common in suburban residential 

areas. They use surface waters for both drinking and foraging. They feed primarily on fleshy fruits, nuts, 

acorns, and corn, but also eat grains, insects, frogs, crayfish, eggs, and virtually any animal and vegetable 

matter. 

The adult body weight for the raccoon ranges from 3.67 to 7.6 kg, with an average of 5.64 kg. The water 

ingestion rate ranges from 0.082 to 0.083 g/g. The food and water ingestion rates in kg/day and L/day, 

respectively, were calculated as shown in the attached table. The incidental sediment ingestion rate is 

calculated by multiplying the ingestion rate by the percentage of sediment that is incidentally ingested (9.4 

percent), as cited in Beyer (1994). 

The home range for the conservative model is assumed to be equal to the size of the site indicating that the 

raccoon will spend all of its time at the site. The typical home range sizes for the raccoon are 96 to 6,325 

acres for an average home range of 1,558 acres. 



Great Blue Heron (Ardea herodias~ -- 

Great blue herons inhabit a variety of freshwater and marine areas, including lakes, rivers, marshes, and 

coastal wetlands, particularly where small fish are plentiful in shallow waters. Fish are the preferred prey, but 

they also eat amphibians, reptiles, crustaceans, insects, birds, and mammals. The majority of the fish they 

consume are less than 25 cm (10 inches) in length. 

The adult body weights range from 2.204 to 2.576 kg with an average of 2.310 kg. The food ingestion rate is 

listed as 0.18 g/g-day (wet-weight), while the water ingestion rate is listed as 0.045 g/g-day. The food and 

water ingestion rates in kg/day and Uday, respectively, were calculated as shown in the attached table. The 

food ingestion rates were then multiplied by 0.25, which is the percent solids of fish (Sample et al., 1997) to 

convert the ingestion rate from a wet-weight value to a dry-weight value. The incidental soil ingestion rate is 

calculated by multiplying the ingestion rate by the percentage of sediment that is incidentally ingested (3.3 

percent) based on the mallard (Beyer, 1994). The 3.3 percent is based on the incidental sediment ingestion 

rate of a mallard (Beyer, 1994), which also consumes aquatic organisms, because an incidental sediment 

ingestion rate was not available for the heron. 

The range of feeding range sizes for the heron is 1.5 to 21 acres for an average feeding range of 11 acres. 

References: 

Beyer, N., E, Connor, and S. Gerould. 1994. Estimates of Soil lnaestion bv Wildlife. Journal of Wildlife 

Management 58(2) pp. 375-382. 

Nagy, K.A., LA. Girard, and T.K. Brown. 1999. Energetiics of Free-Ranging Mammals, Reptiles, and Birds. 

Annu. Rev. Nutr. 19. pp. 247-277. 

Sample, B.E., M.S. Aplin, R.A. Efroymson, G.W., Suter II, and C.J.E. Welsh. 1997. Methods and Tools for 

Estimation of the Exposure of Terrestrial Wildlife to Contaminants. Oak Ridge National Laboratory. October. 

ORNL!l-M-13391. 

USEPA (U.S. Environmental Protection Agency), 1993. Wildlife Exposure Factors Handbook. U.S. 

Environmental Protection Agency. Office of Research and Development. Washington, D.C. December 1993. 

EPA/600/R-93/i 87a. 

USEPA (U.S. Environmental Protection Agency), 2000. Ecoloqical Soil Screeninq Level Guidance. Draft. 

Office of Emergency and Remedial Response. July. 



APPENDIX G-l 

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS 

Data from EPA (1993) 
Age/Sex/ 1 

)I 
1 Study 1 

1 CondJSeas. I Value 1 Average 1 

AB 77.3 77.3 I 

Calculation of Values 

Minimum Value 0.0773 ka 

Notes 

AM nonbreeding 86.2 
A F nonbreeding 83.6 84.9 

Maximum Value 0.0662 k; 
Overall Study Average 0.0804 kg 

r 

Species/Factor 
American Robin 
Body Weight(g) 

A M breeding 77.4 
A F breeding 80.6 79 

ood Ingestion Rate (g/g-day) B B free-living 0.89 For Eating Mostly Fruit 
Conservative value: 

- B free-living 
0.0281 kg/day 

1.52 
Maximum ingestion rate * Average Body weight * 0.23(‘) 

t F 

Overall Study Average 1.21 

Average value 0.0223 kg/day Average ingestion rate * Average Body weight * 0.23(‘) 

(‘) 0.23 = percent solids in fruit to convert to a dty weight ingestion rate 

Based on Metabolic Scaling 
0.01247 kg/day Used maximum body weight in below equation 

0.01188 kg/day Used average body weight in below equation 

Food ingestion rates were calculated from Nagy et al., (1999) for insectivores as follows: 
FI = (9.7*BW(g)0~705)/18kJ/g/1000 

Water Ingestion Rate (g/g-day) A R 0.14 Conservative value: 0.012 Uday Ingestion rate * Maximum Body weight 

Average value 0.011 L/day Ingestion rate * Average Body weight 

Short-Tailed Shrew 

Body Weight (g) AB 15 

M summer 19.21 
F summer 17.4 

15 

17.27 

I 

Minimum Value 0.0150 kg 
Maximum Value 0.01921 kg 

Overall Study Average 0.01613 kg 

M fall 16.87 
M fall 15.58 

Food Ingestion Rate (g/g-day) A B 0.49 Conservative value: 0.0016 kg/day Maximum ingestion rate * Average Body weight * 0.16(‘) 

AB 0.62 Average value 0.00143 kg/day Average ingestion rate * Average Body weight * 0.16(‘) I 

Overall Study Average 0.555 
Water Ingestion Rate (g/g-day) A B 0.223 Conservative value: 

(‘) - 0.16 = percent solids in earthworms to convert to a dry weight ingestion rate 
0.00428 L/day Ingestion rate * Maximum Body weight 

Average value 0.00360 L/day Ingestion rate * Average Body weight 





APPENDIX G-1 

DRY WEIGHT DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR TERRESTRIAL FOOD CHAIN MODELS 

;pecies/Factor 
laccoon 
body Weight (kg) 

Data from EPA (1993) 
Age/Sex/ Study 

CondJSeae. Value Average 

AM 7.6 6.7 
A F parous 6.4 
A F nulliparous 6 

AM 6.76 6.25 
AF 5.74 

AM 4.31 3.99 
AF 3.67 

Food Ingestion Rate (g/g-day) No Value :onservative value: 0.237 kg/day Used maximum body weight in below equation 

hverage value 0.164 kg/day Used average body weight in below equation 

Food ingestion rates were calculated from Nagy et al., (1999) for carnivores as follows: 
FI = ((2.23)*BW(g)“~85)/1000 

Water Ingestion Rate (gig-day) A M 0.082 0.083 :onsetvative value: 0.468 L/day Maximum ingestion rate * Average Body weight 
AF 0.083 

I Average value 0.465 Uday Average ingestion rate * Average Body weight 
Great Blue Heron 
Body Wdghi (CJ) AS 2229 2229 Minimum Value 2.204 kg 

Maximum Value 2.576 kg 
AF 2204 2390 Overall Study Average 2.310 kg 
AM 2576 

Food Ingestion Rate (g/g-day) A 6 0.18 Conservative value: 0.116 kg/day Ingestion rate * Maximum Body weight l 0.25”) 

Derivation of Factors for Modeling 

Calculation of Values Notes 

Minimum Value 
Maximum Value 

Overall Study Average 

3.67 kg 
7.6 kg 

5.636 kg 

Average value 0.104 kg/day Ingestion rate * Average Body weight * 0.25(‘) 

r’) - 0.25 = percent solids in fish to convert to a dry weight ingestion rate 

Water Ingestion Rate (g/g-day) A 6 0.045 Conservative value: 0.116 Uday Ingestion rate * Maximum Body weight 

Average value 0.104 Uday Ingestion rate * Average Body weight 

Notes: 
A = Adult 
F = Female, M = Male, B = Both 
BW = Body Weight 



SOIL SCREENING LEVELS 
NUSC DISPOSAL AREA 

NAVAL STATION NEWPClRT, RHODE ISLAND 
PAGE 1 OF 2 

I Screening I 
1 CAS I Level - Source 1 I Chemical 

183-32-9 
I 

I 20000 1 ORNL-plant 

IANTHRAcENE 1120-12-7 700(l) 1 _ 
!O(A)ANTHRACENE t 56-55-3 I 700(l) I SC2 

ACENAPHTHYLENE 

FLUORANTHENE 
FLUORENE 
INDENO(1,2,3-CD)PYRENE 
NAPHTHALENE 

. - -  - .  

206-44-o 
86-73-7 
193-39-5 

700(l) 
30000 
700”’ 

SQG 
ORNL-invert 

SQG 
-- 

~~PHENANTHRENE 
PYRENE 
TOTAL PAHs 
Pesticides/PCBs (ug/kg) 

IIAROCLOR-1254 
IAROCLOR-1260 
‘AROCLOR-1268 
4,4’-DDE 
4,4’-DDT 
ALPHA-CHLORDANE 
Metals (mg/kg) 

IALLJMIN~ JM 

191-20-:3 
185-01-U 

! 
I 

600 
700”’ 

! 
I 

suti 1 

II 29-00-O 
I 

11097-69-I 
11096-82-5 

700(” 
1000 

4oooo’2’ 

-TV 

ORNL-plant 
I 111 m-1 4-4 I I I . - - 
179 EC (1 

I 
1 I L-JJ-3 I I 

h-m-n -” -- .# I 
lo(‘) 1 TV 1 

15103-71-9 1 
I 

0.03 TV I 

7429-90-5 
7440-316-O 
7440-38-2 

50 
78 
10 

ORNL-plant 
Eco SSL 

ORNL-plant 



SOIL SCREENING LEVELS 
NUSC DISPOSAL AREA 

NAVAL STATION NEWPORT, RHODE ISLAND 
PAGE 2 OF 2 

Footnotes: 
(1) - Benzo(a)pyrene is used as a surrogate. 
(2) - Total value. 

Acronvms: 
PAH = Pofycyclic Aromatic Hydrocarbon 
PCB = Polychlorinated Biphenyl 

Sources: 
ORNL-plant = Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten. 1997. 

Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects 
on Terrestrial Plants: 1997 Revision. Oak Ridge National Laboratory. November. 
ES/ERTTM-85/R3 and ES/ER/TM-126/R2. 

ORNL-invert = Efroymson, R.A., M.E. Will, and G.W. Suter II. 1997. Toxicological 
Benchmarks for Contaminants of Potential Concern for Effects on Soil and Litter 
Invertebrates and Heterotrophic Process: 1997 Revision. Oak Ridge National Laboratory. 
November. ES/ERTTM-126/R2. 

SQG = CCME, 1997. Recommended Canadian Soil Qualitv Guidelines. Canadian Council 
of Ministers of the Environment. Ottawa. Ontario. March. 

TV = MHSPE, 2000. Circular on target values and intervention values for soil remediation. 
Ministry of Housing, Spatial Planning, and Environment. DBO/1999226863. Department 
of Soil Protection, The Netherlands. February 4. 

Eco SSL = USEPA Ecological Soil Screening Levels, August 2003. 
http://www.epa.gov/ecotox/ecossl 



APPENDIX G-3 
TOXICITY REFERENCE VALUES 

L PARAMETER 
SEMIVOLATILES (mg/kg) 

Mammal Bird 
NOAEL 1 LOAEL NOAEL 1 

PESTIClDES/PCBs 

Notes: 

Units are in mg/kg-day 

The sources of these NOAELS and LOAELS are presented in the table titled “Sources and 
Endpoints for NOAELS and LOAELS for Terrestrial Wildlife” in this appendix. 

The NOAELS and LOAELS in the source table were divided by 10 if a subchronic study was the 
basis for the value. Also, if only a NOAEL was available, Uhe value was multiplied by 10 to 
estimate the LOAEL. If only a LOAEL was available, the value was divided by IO to estimate 
the NOAEL. 
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APPENDIX G-3 
SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE 

PAGE 1 ClF 1 

II Parameters 

Semivolatiks Organics 

Units Chronic/ 

@W&f-d%‘1 Endpoint Effect Subchronic Species Primary Reference I source of Reference 

Notes: The NOAELS and LOAELS for the PAHs that do not have values are based on the benzo(a)pyrene values 

The NOAELS and LOAELS for the PAHs for birds were based on 7,12-dimethylbenz(a)anthracene. 

I The LOAEL of 0.052 mglkg-day was the recalculated LOEAL for the referenced study by assumming a lag time for the reduction of DDT (see USEPA, 1995) 

The NOAEL of 0.009 was oalculated by dividing the original LOAEL of the referenced study (0.027 mglkg-day by an uncertainty factor of 3. 



APPENDIX G-4 
DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, AND FISH 

PAGE 1 OF 1 

Chemicals 

Plant BAF.8”) Earthworm BAFs@) Fish BSAFs@) 

Conservative’5’ ( Average”) ( Conservative”’ ( Average@) 1 Conservative@’ 1 Average”’ 

Notes: 
BAF - Bioaccumulation Factor 
BSAF - Biota Sediment Accumulation Factor 
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures 
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median value 
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile: average value is median value 
4 - U.S. EPA, September 1997: only one value is available for conservative and average exposures. Values for organic chemicals 

are the same for wet-weight and dry weight. 
5 - Conservative and average refers to the exposure scenarios for which the uptake factors are used 

Default value of 1 is assigned to parameters without uptake factors 



BDSWHITE CUA!L ” CDNSERVATWE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

NUSC DISPOSAL AREA. NEWPORT 
MIDDLETOWN, RHODE ISLAND 

Chemical 

Max Soil Max SW Biotransfer Vegetation 
Concentration Concentration Factor Concentration owe NOAEL LOAEL NOAEL LOAEL 

bwkd WL) (soil to veg) bwh) (mgncglday) (mglkglday) (mglkglday) EEQ EEQ 

BENi’O(A)ANTHRACENE 1 &lOE+OO O.OOE+OO 1 1.90E.02 1 1.54E-01 1 
BENZO(A)PYRENE 4.80E+OO ’ ’ 
BENZO(B)FLUORANTHENE 4.50E+OO o.““c+“” 
BENZO(G,H,I)PERYLENE 2.40E+OO O.OOE+OO 
BENZO(K)FLUORANTHENE 4.60E+OO O.OOE+OO 

I] 2.50E+OO 0.00E+00 
IENANTHRENE 1.50E+Oi 1 O.OOE+OO 

Body Weight = (BW) 1.54E-01 kg 
Food IngestIon Rate = (If) 4.86E-03 kg/day 
Water Ingestion Rate = (lw) 2.28E-02 L/day 
Soil Ingestion Rate = (Is) 4.OOE-04 kg/day 

Dose=(lf”Cv+ls’Cs+lw’Cw)/BW 

Cv = Contaminant cont. in vegetation (=soil cont. * Biotransfer Factor) 
Cs = Contaminant concentration in soil 

Cw = Contaminant concentration in surface water 

Cells are shaded if the value is greater than 1 .O 

Definitions: 
EEO - Ecologica! Effoc!s Q~;o:ien: 

LOAEL _ Lowest Observed Effects Level 

NOAEL - No Observed Effects Level 

PCB - Polychlorinated Biphenyl 

SW-Surface Water 



BOSWH!TE CUA!L - AVERAGE :NPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

NUSC DISPOSAL AREA - NEWPORT 

MIDDLETOWN, RHODE ISLAND 

Chemical 
..- 

Avg Soil Avg SW Biotransfer Vegetation 
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(Wks) WL) (soil to veg) (wh) (mglkglday) (mglkglday) (mglkglday) EEQ EEQ 

1 4.10E-02 1 6.11E-01 1 4.28E-02 1 l.OOE+( 

Body Weight = (BW) 1.75E-01 kg 
Food Ingestion Rate = (if) 4.08E-03 kg/day 
Water Ingestion Rate = (Iw) 1.93E-02 L/day 
Soil Ingestion Rate = (Is) 3.35E-04 kg/day 

Dose=(lf’Cv+ls~Cs+lw*Cw)lBW 

Cv = Contaminant cow. in vegetation @soil cow. * Eiotransfer Factor) 

Cs = Contaminant concentration in soil 
Cw = Contaminant concentration in surface water 

Definitions: 
EEQ Ecological Effects Quotient 

LOAEL - Lowest Observed Effects Level 
“‘OAEL - ?!o Observed Effsts LoveI 

PC6 - Polychlorinated Biphenyl 

SW-Surface Water 



OBSERVED SPECIES LISTS 
NUSC DISPOSAL SITE STUDY AREA 

MIDDLETOWN, RHODE ISLAND 
August 4 - 8, 2003 

UPLAND PLANTS 

I Common Name Scientific Name 

Autumn olive Elaegnus umbella te 

Bayberry, Northern Myrica penns ylvanica 

Bittersweet Celas trus scandens 

I 

Black cherry 

Black locust 

Blackberry 

Bracken fern 

Broomsedge 

Chicory 

Prunus sero tina 

Robinia pseudoacacia 

Rubus Allegheniensis 

Ptendium aquilinum 

Andropogon virginicus 

Cichorium in tybus 

Choke cherry Prunus virginiana 

Cornmon muflein 

Common plantain 

Common ragweed 

Common yarrow 

Crownvetch 

Verbascum thapsus 

Plan tiSg0 Sp. 

Ambrosiaartemiisifolia 

A chilfea millefolium 

Coroniila varia 

Eastern Red Cedar Juniperus virginiana 

Grape 

Gray birch 

Greenbriar 

Havvthorne 

Hazelnut, American 

Honeysuckle, Bush 

Honeysuckle, Japanese 

Honeysuckle, tartarian 

Japanese knotweed 

Vitis spp. 

Be tula p opulifolia 

Smi/ax r-0 fun difolia 

Creta’egus sp. 

Corylus Americana 

Lonicera ta tarica 

Lonicera japonica 

Lonicera ta tarica 

Polygonurn cuspida turn * 

D-l 



APPENDIX A 
OBSERVED SPECIES LISTS 

NUSC DlSPOSAL AREA 
MIDDLETOWN, RHODE ISLAND 

August 4 - Z3, 2003 

UPLAND PLANTS 

III Common Name Scientific Name 1 
Knapweed, Black Centaurea maculosa 

Lance-leaved goldenrod Eu thamia graminifolia 

Milkweed, Common Asclepias s yriaca 

Morning glory 

Multiflora rose 

Norway maple 

Poison ivy 

Convolvulus arvensis 

Rosa multiflora 

A cer pla tonoides 

Toxicodendron radicans 

Pokeweed 

Quaking aspen 

Queen Anne’s lace 

Red maple 

Red oak, northern 

Rough-stemmed goldenrod 

Slippery elm 

Smooth sumac 

Speckled aider 

Staghorn sumac 

Sycamore maple 

Tall fescue 

Tansy 

White pine 

White sweet clover 

Willow 

Witch-hazel, common 

Ph ytolacca Americana 

Popufus tremuloides 

Dauws care ta 

Acer rubrum 

Quercus rubra 

Solidago rugosa 

Ulmus rubra 

Rhus glabra 

Alnus rugosa 

Rhus typhina 

Acer pseudopla tanus 

Festuca arundinacea 

Tanice turn vulgare 

Pinus strobes 

IWelilo tis alba 

Salix sp. 

Hamamelis virginiana 

D-Z 



APPENDIX A 
OBSERVED SPECIES LISTS 

NUSC DISPOSAL AREA 
MIDDLETOWN, RHIODE ISLAND 

August 4 - 8, 2003 

STREAM VALLEY/POND WETLAND PLANTS 

Common Name Scientific Name I 

Black cherry Prunus sero tina 

Arrow-leaved tearthumb 

Bittersweet 

Bittersweet nightshade 

Blue flag 

Blue vervain 

Cattail, Common 

Choke cherry 

Cinnamon fern 

Duckweed 

Pol ygonum sagitta turn 

Celas trus scandens 

Solanum dulcamura 

Iris versicolor 

Verbena has ta te 

Typha la tifolia 

Prunus virginiana 

Osmunda cinnamomea 

L emna minor 

Eastern cottonwood 

Elderberry 

Goldenrod, Tall 

Golldenrods, other 

Jewelweed 

Maleberry 

marsh fern 

Meadowsweet 

Popuk~s deltoids 

Samhwcus canadensis 

Solidago altissima 

Solidago spp. 

lmpal’iens capensis 

L yonia ligus trina 

Thelyp teris thelyp teroides 

Spirea /a tifolia 

Meadowsweet 

Morning glory 

Morning glory 

Multiflora rose 

Nannyberry 

Northern arrowood 

Poison-ivy 

Pondweeds 

Spirea spp. 

Con volvulus arvensis 

Convolvulus arvensis 

Rosa multiflora 

Viburnum len tago 

Viburnum recognitum 

Toxicodendron radicans 

Po tamgeton spp. 

D-3 



APPENDIX A 
OBSERVED SPECIES LISTS 

NUSC DISPOSAL AREA 
MIDDLETOWN, RHODE ISLAND 

August 4 - I3, 2003 

STREAM VALLEY/POND WIETLAND PLANTS 

I Common Name Scientific Name 1 
Purple loosestrife L ythrum salicaria 

Red maple Acer rubrum 

Red oak, northern Quercus rubra 

Reed canary grass Phalaris arundinacea 

Rought-stemmed goldenrod Solidago rugosa 

Scirpus (unidentified) Scirpu sp. 

Sensitive fern Onoclea sensibilis 

Silky dogwood Cornus amomum 

Skunk cabbage Symplocarpus foetidus 

Smartweed Polygonum sp. 

Soft rush Junws effuses 

Speckled alder Alnus rugosa 

Steeplebush Spiraea tomen tosa 

Stinging nettle Urtica dioica 

Swamp-beggar’s tick Bidens conna ta 

Sweet goldenrod Solidago odora ta 

Tall meadow-rue Thalic trum pubescens 

Wild rice 

White oak 

Willow 

Witch-hazel, Common 

Witch-hazel, common 

Wood anemone 

Hamamelis virginiana 

Hamamelis virginiana 

Anemone quinquefolia 

Wool-grass Scirp us c yperinus 

D-4 
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